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REPLY  TO 
ATTENT ION  OF : 

NEDED  dec  9  1980 


Honorable  Edvard  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 

Inclosed  is  a  copy  of  the  Dark  Brook  Reservoir  Dam  and  Dike  A  (MA-00198 
&  MA-0I293)  Phase  I  Inspection  Report,  which  was  prepared  under  the 
National  Program  for  Inspection  of  Non-Federal  Dams*  This  report  is 
presented  for  your  use  and  is  based  upon  a  visual  inspection,  a  review 
of  the  past  performance  and  a  brief  hydrological  study  of  the  dam.  A 
brief  assessment  is  included  at  the  beginning  of  the  report*  I  have 
approved  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  implement  them*  This  follow-up  action  is  a  vitally  important 
part  of  this  program* 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Quality  Engineering,  the  cooperating  agency  for  the  Commonwealth 
of  Massachusetts.  In  addition,  a  copy  of  the  report  has  also  been 
furnished  the  owner,  Massachusetts  Electric  Co*,  Worcester,  Mass* 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act*  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter* 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Quality  Engineering  for  your  cooperation  in  carrying  out 
this  program* 
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PHASE  I  INSPECTION  REPORT 


Identification  No.:  MA  00198 

Name  of  Dam:  Dark  Brook  Reservoir  Dam 

Town:  Auburn 

County  and  State:  Worcester  County,  Massachusetts 

Stream:  Dark  Brook 

Date  of  Inspection:  15  April  and  20  May  1980 


BRIEF  ASSESSMENT 

Dark  Brook  Reservoir  Dam  consists  of  three  earth  embankments:  the 

Main  Dam  which  is  about  760  ft.  long  and  17  ft.  high;  Dike  A  which 
is  about  375  ft.  long  and  11  ft.  high;  and.  Dike  B  which  is  about 
120  ft.  long  and  6  ft.  high,  The  spillway  for  the  facility  is 
located  near  the  right  abutment  of  the  Main  Dam.  It  is  a  concrete 
channel  spillway  with  a  13  ft.  long  ogee  crest  and  a  3  ft.  wide 
sluice  gate  opening  controlled  by  a  7.5  ft.  high  bulkhead  type  sluice 
gate.  The  spillway  crest  has  provisions  for  the  installation  of  3  ft. 
high  flashboards.  There  is  a  low  level  outlet  facility  located  at 
about  midlength  of  the  Main  Dam.  The  low  level  outlet  conduit  is  a 
20  in.  dia.  pipe  which  transitions  to  a  21  in.  dia.  pipe.  The  Dam  was 
originally  constructed  to  store  cooling  water  for  a  power  plant  located 
downstream,  but  the  reservoir  is  now  used  for  recreational  purposes. 

The  reservoir  is  about  8,500  ft.  long  and  the  surface  area  of  the 
reservoir  at  spillway  crest  level  is  about  288  acres.  The  drainage 
area  above  the  dam  is  about  2.62  sq.  mi.  (1,677  acres),  the  maximum 
storage  to  top  of  dam  is  about  4,940  acre-ft.  Based  on  storage 
criteria,  the  size  classification  is  intermediate.  Because  a  breach 
of  the  dam  could  affect  several  homes  and  four  local  roadways  with  the 
possibility  of  some  loss  of  life,  the  dam  has  been  classified  as  having 
a  high  hazard  potential.  Based  upon  the  Guidelines,  the  recommended 
test  flood  is  a  full  PMF.  The  test  flood  inflow  was  calculated  to  be 
7,470  cfs. 

The  spillway  is  adequate  to  pass  the  routed  test  flood  outflow  of 
about  825  cfs  without  overtopping  the  dam  or  dikes.  When  the  routed 
test  flood  peaks  there  will  be  about  2  ft.  of  freeboard  to  the  crest 
of  the  dam.  The  total  spillway  capacity  at  top  of  dam  is  about  155 
percent  of  the  routed  test  flood  outflow. 

The  Main  Dam,  Dike  A  and  Dike  B  are  judged  to  be  in  fair  conditon. 

Dike  B  is  overgrown  with  brush  and  mature  trees.)  The  use  of  flash 
boards  reduces  the  spillway  capacity  and  results  in  the  test  flood  over 
topping  the  dam.  There  is  also  a  wet  area  at  the  toe  of  the  Main  Dam. 

Within  one  year  of  receipt  of  this  Phase  I  Inspection  Report,  the 
owner,  Massachusetts  Electric  Company  should  utilize  the  services  of  a 
registered  professional  engineer  experienced  in  the  design  of 


dams  and  Implement  the  results  of  his  evaluations  of  the  following: 

(1)  review  the  present  reservoir  procedure  concerning  the  Installa¬ 
tion  of  flashboards  on  the  spillway  crest  and  ascertain  If  their  use 
can  be  abandoned  In  future  operations;  (2)  Investigate  the  stability 
of  the  downstream  spillway  channel  walls;  and,  (3)  removal  of  trees 
and  heavy  brush  growth  from  the  crest  and  slopes  to  within  at  least 
10  ft.  of  toe  of  Dike  B  and  the  backfilling  with  a  suitable  material. 

The  owner  should  also  Implement  the  following  operating  and  main¬ 
tenance  measures:  (1)  repair  minor  erosion  of  the  upstream  slope 

of  the  Main  Dam  near  the  left  training  wall  of  the  spillway  and  repair 
three  small  potholes  on  the  downstream  slope  near  the  left  abutment: 

(2)  cut  and  trim  brush  and  wild  rhubarb  growth  on  the  downstream 
slope  of  the  Main  Dam  to  the  left  of  the  low  level  outlet;  (3)  trim 
brush  and  growth  on  the  upstream  slope  of  the  Main  Dam  and  mow  grass 
on.  the  crest  and  downstream  slope;  (4)  repair  the  low  level  outlet 
downstream  headwall  and  repair  the  void  In  the  low  level  outlet  pipe 
at  a  point  about  3  ft.  upstream  of  the  low  level  outlet  downstream 
headwall;  (5)  as  part  of  an  annual  technical  Inspection  monitor  the 
wet  area  along  the  downstream  toe  of  the  Main  Dam  to  the  left  of  the 
low  level  outlet  structure  to  observe  any  changes  In  quantity  or 
clarity  of  the  water,  monitor  the  wet  area  on  the  north  side  of  the 
road  at  the  downstream  toe  of  Dike  A,  and  monitor  any  changes  In  the 
minor  cracks  and  efflorescence  In  the  spillway  channel  walls  down¬ 
stream  of  the  ogee  crest;  (6)  remove  minor  brush  growth  and  small 
tree  growth  on  the  upstream  slope  of  Dike  A  and  trim  brush  growth  on 
the  downstream  slope  of  the  dike;  (7)  develop  a  formal  surveillance 
and  downstream  emergency  warning  plan  Including  round-the-clock  moni¬ 
toring  during  periods  of  heavy  precipitation;  (8)  Institute  procedures 
for  an  annual  technical  inspection  of  the  dam  and  appurtenant  struc¬ 
tures;  and  (9)  Implement  a  regular  periodic  maintenance  program. 


Pe  terR  B .  Dyson 
Projent  Manager 


This  Phsse  I  Inspection  Report  on  Dark  Brook  Reservoir  Dam  and  Dike  A 

has  been  reviewed  by  the  undersigned  Review  Board  Beid>ers.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recoBoendatlons  are 
consistent  with  the  Recoanended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  Is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechnical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIBDONO,  CHAIRMAN 
Water  Control  Branch 
Engineering  Division 


APPROVAL  lECOKMENDBD: 


^5^  /i. 

B.  FRIAR  7 

Chief,  Inglneering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Reconimended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314,  The  purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational  evaluations  are  be¬ 
yond  the  scope  of  a  Phase  1  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and 
may  obscure  certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and  con¬ 
stantly  changing  internal  and  external  conditions,  and  is  evolutionary  in  nature. 
It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will  con¬ 
tinue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  continued  care  and  inspection  can  there  be  any  chance  that  unsafe  con¬ 
ditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test  Flood 
is  based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because  of  the  magni¬ 
tude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass 
the  test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly  inade¬ 
quate  condition.  The  test  flood  provides  a  measure  of  relative  spillway  capa¬ 
city  and  serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need  for  fences, 
gates,  no-trespassing  signs,  repairs  to  existing  fences  and  railings  and  other 
items  which  may  be  needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  the  public,  .^n  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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DARK  BROOK  RESERVOIR  DAM 


OVERVIEW  FROM  RIGHT  ABUTMENT 
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SECTION  4 


OPERATIONAL  AND  MAINTAINANCE  PROCEDURES 


4 . 1  Operation  Procedures 

a .  General.  The  dan  is  owned  and  operated  by  Massachusetts 
Electric  Company.  It  was  originally  operated  as  a  facility  for 
storing  cooling  water  for  a  power  plant  located  downstream.  The 
facility  is  no  longer  used  for  that  purpose  and  water  levels  now 
appear  to  be  maintained  for  the  benefit  of  property  owners  located 
along  the  rim  of  the  reservoir. 

b .  Description  of  any  Warning  System  in  Effect.  No  warning 
system  is  in  effect  at  Dark  Brook  Reservoir  Dam. 

4.2  Maintenance  Procedures 


General.  There  is  no  documented  regular  periodic  main- 

in  effect  at  Dark  Brook  Reservoir  Dam.  There  are, 
items  which  require  periodic  maintenance,  such  as 
and  trees  from  the  crest  and  slopes  of 


a  . 

tenance  program 
however,  several 
the  removal  of  brush  growth 


the  dam  and 
slopes;  the 
of  the  Main 
the  slopes; 
maintenance 


grass  on  the  crest  and  downstream 


dikes;  the  upkeep  of  the 
repair  and  the  upkeep  of  the  riprap  on  the  upstream  slope 
Dam  and  Dike  A.;  the  repairing  of  pot  holes  and  voids  on 
the  surveillance  of  the  embankments  regarding  seeps;  and 
of  the  spillway  and  low  level  outlet  facilities. 


Qperat  ing 


maintained  and  reported  to  be 


.All  outlet 
in  operating 


appear  to  be  well 


condit ion . 


4 . 3  Evaluation 

Dverali  maintenance  of  the  Main  Dam  and  Dike  A  is  good.  It  appears 
that  Dirce  3  has  not  been  maintained  in  a  number  of  years.  Specific 
maintenance  items  are  evaluated  as  follows:  a  light  growth  of  brush 

is  t  a  i  n  g  a  firm  stand  on  the  Main  Dam  and  Dike  -A  embankment  slopes; 
trees  and  brush  are  well  established  on  Dike  3;  the  grass  on  the 
Main  Dam  a-^d  Dike  .A  embankments  needs  to  be  cut  on  a  regular  basis; 
there  are  a  few  pot  holes  on  the  downstream  slope  of  the  Main  Dam; 
the  riprap  on  the  upstream  slopes  of  the  Main  Dam  and  Dike  .A  is  in 
good  condition;  there  was  a  wet  area  at  the  downstream  toe  of  the 
Main  Dam;  the  head vail  of  the  low  level  outlet  should  be  repaired; 
the  spill w.i;.-  vas  free  of  deoris  and  the  operating  facilities  were 
reported  t:  be  in  sood  condition.  The  owner  should  establish  a  formal 
downstream  varninc  svstem  for  tne  dam  in  the  event  of  an  emergency. 

There  is  ni  regular  periodic  maintenance  program. 


I  L'.'.' 


The  Craining  walls  of  the  spillway  outlet  channel  are  in  good  condition 
with  no  evidence  of  movement  although  there  is  minor  pitting  at  the 
intersection  of  the  wall  of  the  spillway  outlet  channel.  Photo  No.  11 
shows  repairs  that  have  been  made  to  the  same  wall  just  below  the  ogee 
crest,  however,  the  wall  appears  to  be  in  good  condition  with  only  minor 
efflorescence  observed.  Horizontal  struts  between  the  training  walls 
and  weep  holes  were  added  to  the  spillway  discharge  channel  in  1961  to 
improve  lateral  stability  as  can  be  seen  in  Photo  No.  10.  The  walls  are 
presently  in  good  condition  with  the  exception  of  minor  cracking  and 
minor  e f f loresence . 

~ •  Ga  tehouse .  Photo  No.  12  shows  the  gate  house  for  the  facility. 
It  is  an  8  ft.  square  wooden  structure  in  fair  condition  located 
over  a  concrete  gate  well  and  contains  the  control  mechanism  for  the 
low  level  discharges  from  the  facility.  The  low  level  conduit  is 
believed  to  be  a  20  in.  dia.  cast  iron  pipe  at  the  inlet  end  which 
transitions  to  a  21  in.  dia.  concrete  pipe  at  the  outlet  end.  The 
control  mechanism  for  the  outlet  is  a  20  in.  gate  valve  which  was  not 
operated  during  the  inspection  but  was  reported  to  be  in  good  operative 
CO  ndi t ion . 

d.  Reservoir  Area.  The  shoreline  around  the  reservoir  rims 
both  right  and  left  of  the  dam  and  dikes  appears  to  be  in  good  con¬ 
dition,  with  no  evidence  of  any  instability  or  movement  of  the  re¬ 
servoir  slopes. 

e.  Downstream  Channel.  The  spillway  discharges  into  a  100  ft. 
long  concrete  lined  channel  which  passes  under  Leicester  Street,  then 
into  a  manmade  unlined  channel  for  a  distance  of  about  180  ft.  which 
connects  back  to  the  original  Dark  Brook  channel.  The  Dark  Brook 
channel  below  the  dam  to  Stoneville  Pond  and  Kettle  Brook  is  quite 
steep  and  confined.  Below  Stoneville  Pond,  Kettle  Brook  passes 
through  residential,  industrial,  and  co mm erical  developments  as  it 
flows  from  .\uburn  to  Worcester.  The  brook  flows  through  two  more 
i.mpoundments  before  joining  another  stream  to  form  the  Middle  River, 

a  tributary  of  the  Blackstone  River. 

3 . 2  E  V  a  1 u  a  t ion 

The  visual  inspection  has  adequately  revealed  key  characteristics  of 
the  dam  as  they  may  relate  to  its  stability  and  integrity.  The  dam. 
dikes  and  appurtenant  works  are  judged  to  be  in  fair  conditon.  At 
the  Main  Dam  the  items  of  concern  are  the  wet  area  at  the  downstream 
toe  of  the  embankment  to  the  left  of  the  low  level  outlet  channel, 
tne  minor  erosion  on  the  upstream  slope,  the  three  potholes  on  the 
downstream  slope,  the  brush  growth  on  the  downstream  and  upstream 
slo'^es,  the  movement  of  the  low  level  outlet  headwall  and  21  in.  dia. 
oonorete  pipe  and  the  stability  of  the  downstream  spillway  channel 
walls.  Dike  A  appears  to  be  in  fair  condition  except  for  the  brush 
^r7wtn  ::n  the  upstream  slope,  the  tall  grass  on  the  crest,  and  some 
litht  tree  growth  on  the  upstream  slope  particularly  on  the  right 
iDutment.  Dike  3  is  extensively  overgrown  with  brush  and  mature  trees 
and  has  not  been  maintained  for  a  number  of  years.  The  operating 
i  lit  ies  appeared  to  be  well  maintained.  There  is  no  regular 
oeri'di:  maintenance  program. 
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slope  was  cleared  and  trimmed  about  a  year  ago.  However,  some  minor 
small  brush  has  grown  back  in  the  interim.  There  is  some  minor  erosion 
of  the  upstream  slope  adjacent  to  the  left  side  of  the  spillway  struc¬ 
ture  which  should  be  corrected. 

2.  Dike  A .  Dike  A  is  located  about  350  ft.  left  of  the  Main 
Dam.  It  is  an  earth  embankment  about  375  ft.  long  and  11  ft.  high. 

The  dike  has  a  crest  width  of  15  ft.,  a  I'-j  horizontal  to  1  vertical 
downstream  slope  and  a  2  horizontal  to  1  vertical  upstream  slope. 

The  dike  is  slightly  curved.  The  horizontal  and  vertical  alignment 
is  good.  Photo  No.  5  is  a  view  from  the  left  abutment  of  the  dike 
looking  to  the  right.  While  there  is  some  minor  brush  growth  on 
the  downstream  slope,  it  appears  to  be  in  good  condition  with  no 
evidence  of  seepage  along  the  toe.  Leicester  Road  parallels  the  dike 
on  the  downstream  side  and  serves  as  a  berm  between  the  downstream 
toe  of  the  embankment  and  a  low  swampy  area  downstream  of  the  road. 

The  wet  area  downstream  of  the  roadway  is  apparently  caused  by  sur¬ 
face  drainage.  The  upstream  slope  is  covered  with  riprap  to  a  point 
about  6  ft.  below  the  crest  of  the  dike.  The  riprap  appears  to  be  in 
good  condition.  However,  there  is  minor  growth  through  the  riprap  as 
shown  on  Photo  No.  6.  Photo  No.  7  shows  some  light  tree  growth  on 
the  right  abutment  of  the  dike. 

3 .  Dike  B .  Dike  B  is  located  about  1,600  ft.  left  of  Dike  A. 

It  is  an  earth  embankment  about  120  ft.  long  and  5  ft.  high.  The 
dike  has  a  crest  width  of  15  ft,  a  1%  horizontal  to  1  vertical  down¬ 
stream  slope  and  a  2  horizontal  to  1  vertical  upstream  slope.  The 
alignment  of  the  dike  appears  to  be  good  with  no  evidence  of  lateral 
or  vertical  movement.  There  is  however,  extensive  brush  and  tree 
growth  on  the  crest  of  the  dike  and  both  slopes.  Many  of  the  trees 
are  6  in.  to  8  in.  dia.  as  shown  in  Photo  No.  8.  There  was  no 
seepage  evident  along  the  downstream  toe  of  the  dike.  It  appears 
that  the  dike  has  not  been  maintained  for  a  num.ber  of  years. 

c .  Appurtenant  Structures. 


1.  Spillway.  The  spillway  is  located  at  the  right  abutment  of 
the  Main  Dam.  It  is  a  channel  spillway  with  a  13  ft.  long  ogee  crest 
and  a  3  tt.  wide  sluice  gate  opening  which  is  controlled  by  a  3  ft. 
by  7. 5  ft.  bulkhead  type  sluice  gate.  The  spillway  has  provisions 
for  the  installation  of  3  ft.  high  flashboards  on  top  of  the  ogee 
crest  agai.nst  collapsible  pins.  There  is  a  small  gate  house  in  good 
condition  located  just  left  of  the  ogee  crest  and  above  the  sluice 
way  which  houses  electrical  and  manual  controls  for  the  sluice  gate, 
which  are  reported  to  be  operative  and  appear  in  good  condition. 

The  training  walls  above  the  ogee  crest  are  3.5  ft.  high.  The  upstream 
approach  channel  is  about  40  ft.  long  and  has  a  concrete  floor  4.5 
tt.  below  the  ogee  crest.  The  concrete  exit  channel  below  the  ogee 
crest  is  about  100  ft.  long.  Its  width  Capers  from  17.5  ft.  at  Che 
upstream  end  to  14.5  ft.  on  the  downstream  end.  The  concrete  channel 
passes  under  Leicester  Street  near  the  outlet  end.  Photo  No.  9  is  a 
view  of  the  spillway  taken  from  the  downstream  side.  The  downstream 
face  of  Che  concrete  ogee  spillway  appears  to  be  in  good  condition.  The 
concrete  walls  retaining  the  spillway  appear  to  be  in  good  condition 
with  only  minor  pitting  of  the  face  of  the  wall  at  the  waterline  upstream 
of  the  ogee  crest.  The  concrete  apron  slab  downstream  of  the  ogee 
apears  to  be  in  good  condition  with  only  minor  pitting  of  the  surface. 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings 

a.  General.  The  visual  inspection  of  Dark.  Brook  Reservoir 
took  place  on  15  April  and  20  May  1980.  On  15  April  the  water  level 
was  about  6  in.  abo\’e  the  ogee  crest  of  Che  spillway  and  the  dis¬ 
charge  was  estimated  to  be  about  15  cfs.  On  20  May,  flashboards 

had  been  installed  on  the  ogee  crest  and  no  flow  was  passing  over  the 
spillway.  Wet  areas  were  discovered  at  the  downstream  toe  of  the 
Main  Dam  and  downstream  of  Dike  A.  A  few  other  maintenance  items 
require  attention  (see  Section  7.3).  In  general  the  dam  dikes  and 
appurtenant  works  were  judged  to  be  in  fair  condition. 

b .  Dam . 


1.  Main  Dam.  The  Main  Dam  is  an  earth  embankment  about 
760  ft.  long  and  17  ft.  high.  The  dam  has  a  crest  width  of  15  ft. 
with  a  24  horizontal  to  1  vertical  downstream  slope  and  a  3  horizontal 
to  1  vertical  upstream  slope.  The  alignment  of  the  crest  of  the 
dam  is  good  with  no  evidence  of  lateral  or  vertical  movement,  as 
shown  in  Photo  No.  1  taken  from  the  left  abutment.  Photo  No.  2  is 
a  view  of  the  downstream  slope  of  the  embankment  taken  near  the  right 
abutment.  The  slope  appears  to  be  in  good  condition.  However,  there 
is  some  vegeCaion  on  the  slope  particularly  in  the  area  left  of  the 
low  level  outlet.  The  growth  consists  mostly  of  wild  rhubarb,  gen¬ 
erally  not  O’'  er  4  ft.  high,  with  minor  amounts  of  brush.  This  material 
should  be  cleared  from  the  slope.  Near  midlength  of  the  dam  there  is 
an  approximately  6  in.  by  12  in.  void  in  the  embankment  toe  about  3  ft. 
upstream  of  the  low  level  outlet  pipe  headwall.  This  void  is  probably 
due  to  the  outward  movement  of  the  low  level  outlet  pipe  headwall 
which  is  tilted  outward  at  Che  top  by  about  3  to  4  inches.  In  any 
event  this  void  shown  in  Photo  No.  3  should  be  corrected.  There  are 
three  small  potholes  on  Che  downstream  slope  about  5  ft.  below  the 
crest  of  Che  dam  and  about  150  ft.  from  the  left  abutment.  These 
potholes  are  approximately  1  ft.  wide,  3  ft.  long,  and  1  ft.  deep. 

They  should  be  backfilled  with  compacted  fill.  There  is  a  low  lying 
wet  area  at  the  downstream  toe  on  the  left  side  of  the  dam.  It  is 
not  known  whether  this  is  just  a  topographical  low  area  which  collects 
runoff  from  Leicester  Street  or  whether  it  may  be  seepage  from  the  dam. 
In  any  event,  there  is  a  rather  sizeable  wet  area  which  should  be 
observed  and  monitored  in  the  future.  The  total  wet  area  encompasses 
an  area  along  the  downstream  toe  starting  at  about  50  ft.  left  of  the 
low  level  outlet  and  extends  for  a  distance  of  abott  100  ft.  along  the 
toe.  The  area  is  50  ft.  wide  at  its  right  end  and  about  20  ft.  wide 
on  its  left  end  (see  Photo  Nos.  2  and  4). 

Photo  No.  4  is  a  view  of  the  upstream  slope  taken  from  the  right 
abutment.  The  upstream  slope  has  some  minor  growth  generally  not 
over  3  ft.  high  intermingled  with  the  riprap  on  Che  slope.  The 
upper  3  ft.  of  the  slope  is  not  riprapped  but  is  grass  covered.  The 
riprap  appears  to  be  in  good  condition.  It  varies  in  size  from  1  in. 
scones  up  to  4  ft.  slabs.  It  appears  that  the  brush  on  the  upstream 
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SECTION  2 


ENGINEERING  DATA 


2 . 1  Design  Data 

The  dam  was  designed  in  1948  by  New  England  Power  Service  Company. 
Specifications  dated  May  9,  1950  for  Dam  and  Control  Works  on  Dark 
Brook,  were  retrieved  during  the  inspection  period  and  are  included 
in  Appendix  3.  Also  included  in  Appendix  B  are  concrete  specifica¬ 
tions  and  proposed  plans  for  the  dam,  as  well  as  a  limited  amount  of 
hyd  raulic  data. 

2 . 2  Construction  Data 

The  dam  was  constructed  in  1950  by  New  England  Power  Service  Company. 
With  the  exception  of  the  proposed  construction  plans  and  specifi¬ 
cations  mentioned  above,  no  records  or  correspondence  regarding  the 
construction  have  been  found. 

2 . 3  Operation  Data 

No  engineering  operational  data  were  disclosed. 

2 . 4  Evaluation  of  Data 

a.  Availability.  There  was  limited  engineering  data  available. 
The  basis  of  the  evaluation  presented  in  this  report  is  principally 
the  visual  observations  of  the  inspection  team. 

b.  Adequacy .  The  lack  of  in-depth  engineering  data  did  not 
allow  for  a  definite  review.  Therefore,  the  adequacy  of  this  dam 
could  not  be  assessed  from  the  standpoint  of  reviewing  design  and 
construction  data,  but  is  based  primarily  on  visual  inspection,  past 
performance  history  and  sound  engineering  judgement. 

c.  Validity.  The  documents  recovered  appear  to  be  valid  and 
are  not  challenged. 


(7)  Impervious  Core 


None 


None 


None 


(8)  Cutoff  -  8  ft.  wide,  5  ft.  below  None  None 

Original  Ground 

(9)  Grout  curtain  -  Unknown  Unknown  Unknown 

h.  Diversion  and  Regulating  Tunnel  -  Not  applicable 

i .  S  p 1 1 Iway 

(1)  Type  -  Flash boarded  ogee  crest 

(2)  Length  of  weir  -  13  ft. 

(3)  Crest  elevation  -  608.5  without  flashboards 

611.5  with  flashboards 

(4)  Gates  (Flashboards)  -  3  ft.  high 

(5)  Upstream  channel  -  17.5'  wide  with  approach  floor  at 

elevation  604. 

(6)  Downstream  channel  -  Approximately  100  ft.  long  concrete 
lined  channel,  14.5  ft.  wide  leading  to  Dark  Brook. 

(7)  General  -  3'  wide  by  7.5'  high  bulkhead  type  sluicegate 
placed  adjacent  to  ogee  crest  at  left  side  of  spillway 
channel.  Top  of  gate  at  elevation  611.5.  Roadway  bridge 
crosses  at  lower  end  of  spillway  channel.  Average  clearance 
from  bottom  of  bridge  to  floor  of  channel  is  about  4.5  ft. 

j .  Regulating  Outlets 

( 1)  Invert  -  598.0 

(2)  Size  -  20  in.  die.  transitions  to  21  in  dia. 

(3)  Description  -  Cast  iron  pipe  transitions  to  concrete  pipe. 

(4)  Control  Mechanism  -  Hand  operated  gate  valve. 

(5)  Other  -  Gate  house  on  crest  of  dam. 


(8)  Top  of  dam  -  617 

(9)  Test  Flood  surcharge  -  615.0 

d .  Reservoir  (Length  in  feet) 

(1)  Normal  pool  -  8,450 

(2)  Flood  control  pool  -  Not  applicable 

(3)  Spillway  crest  pool  -  8,450 

(4)  Top  of  dam  -  8,450 

(5)  Test  flood  pool  -  8,450 

e .  Storage  (acre-ft) 

(1)  Recreation  pool  (El.  608.5)-  1793 

(2)  Flood  control  pool  (El.  611.5)  -  Not  applicable 

(3)  Spillway  crest  pool  (El.  608.5)  -  1793 

(4)  Test  flood  pool  (El.  615.0)  -  4110 

(5)  Top  of  dam  (El.  617.0)  -  4940 

f .  Reservoir  Surface  (acres) 

(1)  Recreation  pool  (El.  608.5)  -  288 

(2)  Flood  control  pool  (El.  611.5)  -  Not  Applicable 

(3)  Spillway  crest  (El.  608.5)  -  288 

(4)  Test  flood  pool  (El.  615.0)  -  403 

(5)  Top  of  dam  (El.  617.0)  -  417 

g .  Dam  Dike  A  Dike  B 

(1)  Type  -  Earthfill  Earthfill  Earthfill 

(2)  Length  -  760  ft.  375  ft.  120  ft. 

(3)  Height  -  17  ft.  11  ft.  6  ft. 

(4)  Top  Width  -  15  ft.  15  ft.  15  ft. 

(5)  Side  Slopes  -  U/S  3H  to  IV  U/S  2H  to  IV  U/S  2^H  to  IV 

D/S  2^H  tolV  D/S  lijH  to  IV  D/S  (  4H  to  IV 

(6)  Zoning  -  Unknown  Unknown  Unknown 
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b .  Discharge  at  Damsice 

(1)  Outlet  Works  Conduit.  Low  level  discharge  from  Dark  Brook 
Reservoir  is  provided  for  by  means  of  a  190  ft.  long  conduit  located 
near  midpoint  of  the  dam.  The  conduit  is  a  20  in.  dia.  cast  iron  pipe 
which  transitions  to  a  21  in.  dia.  concrete  pipe.  The  inlet  of  the 
outlet  pipe  has  an  invert  elevation  of  about  598.0  ft.  The  conduit 
would  be  capable  of  discharging  about  40  cfs  when  the  control  gate  is 
wide  open  and  the  reservoir  water  surface  level  is  at  the  top  of  dam, 
elevation  617 . 

(2)  According  to  past  inspection  reports  found  in  Appendix  B 
"high  water  occurring  in  1955  reached  an  elevation  of  612.5  or  one  foot 
above  normal  pond". 

(3)  Ungated  Spillway  capacity  at  Top  of  Dam.  (Sluicegate  in  place, 
flashboards  removed)  -  1280  cfs  at  elevation  617.0. 

(4)  Ungated  Spillway  capacity  at  Test  Flood  Elevation.  (Sluicegate 

in  place,  flashboards  removed )  8  25  cfs  Tt  elevation  615.0 

(5)  Gated  Spillway  Capacity  at  Normal  Pool  Elevation.  Not  applicabl 


(6)  Gated  Spillway  Capacity  at  Test  Flood  Elevation.  Not  applicable 

(7)  Total  Spillway  Capacity  at  Test  Flood  Elevation.  (Sluicegate 
in  place,  f  lashboards  removed )  3  2~5  cfs  at  6 15 . 0  . 

(8)  Total  Project  Discharge  at  Top  of  Dam.  (Sluicegate  in  place, 
flashboards  removed,  low  level  outlet  open)  1,320  cfs  at  elevation  617.0 

(9)  Total  Project  Discharge  at  Test  Flood  Elevation.  (Sluicegate 
in  place,  flashboards  removed,  low  level  outlet  open),  865  cfs  at 
elevation  615.0. 

c .  Elevations  (Ft.  N.G.V.D.) 

(1)  Streambed  at  Toe  of  dam  -  600  (-) 

(2)  Bottom  of  Cutoff  -  Varies  (5  ft.  below  original  ground) 

(3)  Maximum  tailwater  -  unknown 

(4)  Normal  pool  (crest  of  ogee  spillway)  -  608.5 

(5)  Full  flood  control  pool  (Not  applicable) 

(6)  Spillway  crest  -  608.5 


(7)  Design  surcharge  (original  design) 


Unknown 


In  this  area  it  is  estimated  that  about  four  houses  would  be  flooded 
by  about  8  ft.  of  water  and  that  five  houses  would  be  flooded  by  2  to 
3  ft.  of  water.  It  appears  that  none  of  these  houses  would  be  flooded 
under  maximum  spillway  discharge  conditions.  In  addition  to  flooding 
of  homes  in  this  area,  three  roadways  would  also  be.  flooded.  Since 
there  is  the  potential  for  loss  of  more  than  a  few  lives  and  major 
economic  damage,  in  accordance  with  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  the  project  bas  been  classified  as  having 
a  high  hazard  potential. 


e.  Ownership .  Dark  Brook  Reservoir  is  owned  by  Massachusetts 
Electric  Company,  939  Southbridge  Street,  Worcester,  Massachusetts 

!■  01610.  Telephone  -  617-791-8511. 

f.  Operator .  Mr.  Barry  Houston,  District  Superintendent 

Massachusetts  Electric  Company 
939  Southbridge  Street 
Worcester,  Massachusetts  01610 
Tele:  617-791-8511 

g.  Purpose  of  Dam.  The  dam  was  originally  constructed  to  store 
cooling  water  for  a  power  plant  located  downstream.  The  dam  no 
longer  serves  its  original  purpose.  However,  the  reservoir  is  used 

L;  for  recreational  purposes  at  present. 


h.  Design  and  Construction  History.  The  dam  was  designed  and 
constructed  by  an  affiliate  company  of  the  owner,  the  New  England 
Power  Service  Company.  The  dam  was  built  in  1950. 


i.  Normal  Operating  Procedures.  No  written  operating  procedures 
for  the  dam  were  disclosed.  Operating  facilities  for  the  dam  consist 
of  the  hand  operated  low  level  outlet  facility,  an  electrically/manually 
operated  sluice  gate  in  the  spillway  channel,  and  a  flashboard  installation 
on  the  ogee  crest  section  in  the  spillway  channel.  These  facilities 
are  operated  as  required,  but'  not  on  a  regular  basis. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  contributing  to  Dark  Brook 
Reservoir  is  mainly  from  Prospect  Hill,  Tinker  Hill  and  Crawl  Hill, 
situated  along  Dark  Brook,  southwest  of  Auburn,  Mass.  The  drainage 
area  measures  about  2.62  sq.  mi.,  being  about  2.4  mi.  in  length  and 
about  2  miles  in  width. 


The  basin  is  traversed  in  an  east-west  direction  by  the  Mass. 

Turnpike  and  by  secondary  roads,  which  trisect  Dark  Brook  Reservoir 
into  three  separate  ponds,  and  drainage  areas.  These  drainage 
areas  are  designated  as  follows: 

Drainage  Area  Description  of  Area  Drainage  Area 


A 

B 

C 


North  of  Mass  Pike  0.80 

South  of  Mass  Pike  and  East 

of  West  Street  0.93 

West  of  West  Street,  north  and 

south  of  Mass.  Pike  0.89 


Total 


(2)  Dike  A.  Dike  A  is  located  about  350  ft.  left  of  the  Main 

Dam.  It  is  an  earth  embankment  about  375  ft.  long  and  11  ft.  high. 

The  dike  has  a  crest  width  of  15  ft.,  a  14  horizontal  to  1  vertical 

downstream  slope  and  a  2  horizontal  to  1  vertical  upstream  slope. 

The  crest  of  the  dike  is  at  elevation  617.  The  upstream  slope  of 
this  dike  is  riprapped  below  elevation  614.  The  crest  and  the  down¬ 
stream  slope  is  grass  covered. 

( 3 )  Dike  B .  Dike  B  is  located  about  1,600  ft.  left  of  Dike  A. 

It  is  an  earth  embankment  about  120  ft.  long  and  6  ft.  high.  The 
dike  has  a  crest  width  of  15  ft.  a  14  horizontal  to  1  vertical 
downstream  slope  and  a  2  horizontal  to  1  vertical  upstream  slope. 

The  crest  of  the  dike  is  at  elevation  617.  There  is  no  riprap  on 
the  slopes  of  this  dike,  which  are  covered  with  trees  and  bush. 

(4)  Spillway.  The  spillway  for  Dark  Brook  Reservoir  Dam  is 

located  at  the  right  abutment  of  the  Main  Dam.  It  is  a  concrete 

channel  spillway  with  a  13  ft.  long  ogee  crest  and  a  3  ft.  wide 
sluice  opening  controlled  by  a  3  ft.  by  7.5  ft.  bulkhead  type  sluice 
gate.  Provision  is  made  for  the  installation  of  3  ft.  high  flashboards 
on  top  of  the  ogee  crest  which  is  8.5  ft.  below  top  of  dam. 

(5)  Gate  House.  The  gate  house  for  the  facility  is  located 
just  upstream  from  the  crest  at  about  midlength  of  the  Main  Dam. 

It  is  about  8  ft.  square  and  is  located  over  a  concrete  gate  well. 

A  20  in.  dia.  cast  iron  low  level  outlet  pipe  extends  43  ft.  from 
an  inlet  headwall  at  the  upstream  toe  of  the  dam  to  a  gate  valve  in 
the  gate  house.  Downstream  of  the  gate  house  the  20  in.  dia.  cast 
iron  pipe  is  shown  on  the  plans  in  Appendix  B  to  extend  for  about 
67  ft.  before  its  transition  into  an  approximately  100  ft.  long 

21  in.  dia.  concrete  pipe.  The  type  of  connection  between  the 
20  in.  dia.  cast  iron  pipe  and  the  21  in.  dia.  concrete  pipe  is 
unknown.  It  is  estimated  that  the  21  in.  dia.  concrete  pipe  is  only 
about  4.0  ft.  long.  However,  the  downstream  end  of  the  outlet  pipe 
is  not  located  on  the  downstream  side  of  Leicester  Street  as 
indicated  on  the  proposed  construction  plans  shown  in  Appendix  B 
but  at  the  downstream  toe  of  the  dam. 

c.  Size  Classification.  Dark  Brook  Reservoir  Dam  has  a 
hydraulic  height  of  about  17  ft.  above  downstream  level,  and  impounds 
a  normal  storage  of  about  1,800  acre-ft.  to  spillway  crest  level  and 
a  maximum  of  about  4,940  acre-ft.  to  top  of  dam.  In  accordance  with 
the  size  and  capacity  criteria  given  in  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  the  project  falls  into  the  intermediate 
category  on  the  basis  of  capacity  and  is  therefore  classified  accordingly. 

d.  Hazard  Classification.  A  breach  failure  of  Dark  Brook 
Reservoir  Dam  would  release  water  down  Dark  Brook,  into  Stoneville 
Pond  on  Kettle  Brook,  into  Middle  River  and  thence  into  the  Blackstone 
River.  The  streams  traverse  near  and  along  populated  areas  of 
Auburn  and  Worcester,  past  residential  areas,  industrial  sites, 
roadways  and  railroads.  In  the  initial  impact  area  between  Dark  Brook 
Reservoir  Dam  and  Stoneville  Pond  the  breach  discharge  of  about  26,000 
cfs  would  only  be  slightly  reduced  along  that  course  of  the  stream. 


PHASE  I  INSPECTION  REPORT 
DARK  BROOK  RESERVOIR  DAM  MA  00198 
SECTION  1  -  PROJECT  INFORMATION 


1 . 1  General 

a.  Authority .  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  national  program  of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Louis  Berger  &  Associates,  Inc.  has 
been  retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Massachusetts.  Authorization  and  notice 
to  proceed  was  issued  to  Louis  Berger  &  Associates,  Inc.  under  a 
letter  of  28  March  1980  from  William  E.  Hodgson,  Jr.,  Colonel, 

Corps  of  Engineers.  Contract  No.  DACW33-80-C-0043 ,  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b .  Purpose  of  Inspection 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal 
dams  to  identify  conditions  which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly  effective 
dam  safety  programs  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National  Inventory  of  Dams. 

1  .  2  Description  of  Project 

a.  Location.  Dark  Brook  Reservoir  Dam  is  located  in  Worcester 
County  in  the  City  of  Auburn  in  south-central  Massachusetts.  The 
reservoir  is  situated  on  Dark  Brook  approximately  1.7  miles  upstream 
from  the  confluence  of  Dark  Brook  and  Kettle  Brook  and  5.3  miles 
upstream  from  the  confluence  of  Kettle  Brook  and  Middle  River.  The 
dam  is  located  just  south  of  and  parallel  to  Leicester  Street, and  is 
shown  on  U.S.G.S.  Quadrangle,  Worcester  South,  Massachusetts  with 
coordinates  approximately  at  N  42°  11'  53",  W  71°  51'  32". 

b .  Description  of  Dam  and  Appurtenances. 

(1)  Main  Dam.  The  main  dam  is  a  compacted  earth  embankment  about 
760  ft.  long  and  17  ft.  high.  There  is  an  8  ft.  wide  cut-off 
trench  along  the  center  line  of  the  embankment,  approximately  5  ft. 
below  original  ground  surface.  The  dam  has  a  crest  width  of  15  ft., 
a  2-<  horizontal  to  1  vertical  downstream  slope  and  a  3  horizontal  to 

1  vertical  upstream  slope.  The  crest  is  at  elevation  617  NGVD.  There 
is  13  inc.  thick  riprap  slope  protection  on  the  usptream  slope  between 
elevation  605  and  615.  The  crest  and  downstream  slope  is  grass  covered 
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SECTION  5:  EVALUATION  OF  HYDRAULIC  AND  HYDROLOGIC  FEATURES 


5 . 1  General . 

Dark  Brook  Reservoir  Dam  consists  of  three  earth  embankments 
impounding  a  normal  storage  of  about  1,800  acre-ft.  with  provision 
for  an  additional  3,140  acre-ft.  of  capacity  in  its  surcharge  space 
to  the  top  of  dam.  It  is  basically  a  high  storage-low  spillage 
facility  once  used  to  supply  cooling  water  to  a  power  plant  down¬ 
stream.  Dark  Brook  Reservoir  was  developed  prior  to  construction  of 
the  Massachusetts  Turnpike.  When  the  Massachusetts  Turnpike  and 
West  Street  were  subsequently  built  they  trisected  the  reservoir  into 
three  separate  ponds,  each  with  its  separate  contributing  drainage 
area.  Because  the  culverts  and  waterways  connecting  these  separate 
ponds  have  limiting  capacities,  inflows  and  outflows  to  and  from  each 
upper  pond  should  be  routed  consecutively  to  determine  the  reservoir 
level  and  outflows  at  the  main  pond  and  dam.  The  general  topographic 
characteristics  of  the  2.62  sq.  mi.  drainage  area  is  best  described 
as  rolling  terrain,  which  rises  from  about  elevation  609  at  spillway 
crest  level  to  elevation  882.  The  area  contains  both  open  fields 
and  forested  areas  and  is  densely  populated  in  its  southern  sector. 
Provision  is  made  for  the  installation  of  3  ft.  high  flashboards 
against  collapsible  pins  on  top  of  the  ogee  crest  spillway  of  the 
dam. 

5  .  2  Design  Data. 

A  limited  amount  of  hydrologic  and  hydraulic  data  has  been  re¬ 
trieved  for  the  dam,  which  shows  the  original  reservoir  to  have  a 
surface  area  at  elevation  611.5  of  334  acres  and  a  capacity  of 
3,020  acre-ft.  Construction  of  the  Massachusetts  Turnpike  and  the 
West  Street  causeway  across  the  reservoir  has  reduced  these  values. 

A  letter  of  December  3,  1958  notes  a  reduction  of  capacity  to 
2,777  acre-ft.  at  elevation  611.5,  but  measurements  from  the  U.S.G.S. 
quadrangle  sheets  indicate  a  somewhat  higher  reservoir  area.  Shown  on 
Sheet  D-3,  Appendix  D  are  area  and  capacity  curves  for  the  surcharge 
heads  above  the  spillway  crest  level,  elevation  608.5  for  each  of  the 
three  reservoir  impoundments  created  by  the  turnpike  and  crossings. 

A  listing  of  critical  data  for  the  dam  has  been  retrieved  and 
is  shown  in  Appendix  B.  The  listing  contains  basin,  reservoir,  spill¬ 
way  and  design  storm  data.  It  should  be  noted  that  this  data  indicates 
the  flashboards  were  designed  to  fail  when  the  reservoir  reached  about 
elevation  612.8;  however  for  the  flood  routing  performed  with  flash- 
boards  in  place  it  was  assumed  chat  the  flashboards  did  not  fail  and 
were  in  place  during  the  entire  flood  routing  period. 

5 . 3  Experience  Data . 

An  inspection  report  found  in  Appendix  B  states  Chat  "High  water 
occurring  in  1955  reached  an  elevation  of  612.5  or  one  foot  above 
no  rma 1  pond " . 


5 . 4  Test  Flood  Analysis 

The  test  flood  used  to  evaluate  the  hydrologic  and  hydraulic 
capacity  of  Dark  Brook  Reservoir  Dam  was  selected  in  accordance 
with  the  criteria  presented  in  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams.  Since  this  dam  is  classified  as  inter¬ 
mediate  in  size  with  a  high  hazard  potential,  the  recommended  test 
flood  is  of  a  magnitude  corresponding  to  the  Probable  Maximum  Flood 
(PMF)  . 

Precipitation  data  were  obtained  from  Hydrometeorological 
Report  No.  33,  which  for  the  Southern  Massachusetts  area  approxi¬ 
mates  23.5  inches  of  6  hour  maximum  rainfall  over  a  10  square  mile 
area.  This  value  was  then  reduced  by  20  percent  to  allow  for  basin 
size,  shape  and  fit  factors.  The  6  hour  rainfall  was  distributed 
into  one  hour  incremental  periods  as  suggested  in  COE  Publication 
EC  1110-2-1411.  A  0.5  inch  loss  for  the  first  hour  and  0.1  inch 
loss  per  hour  thereafter  was  deducted  from  the  precipitation  values 
to  give  the  excess  rainfall  used  to  prepare  the  inflow  hydrographs 
(See  Appendix  D,  Page  D-8). 

For  the  overland  runoffs,  a  triangular  incremental  unitgraph 
was  assumed  for  the  inflow  hydrograph;  for  direct  precipitation  on 
the  reservoir  areas,  a  rectangular  incremental  unitgraph  was  assumed. 

The  hydrologic  characteristics  of  Dark  Brook  Reservoir  drainage 
area  are  dictated  by  the  arrangement  of  the  separate  storage  ponds 
created  by  the  imposition  of  the  highway  and  street  crossings.  The 
reservoir  to  the  west  of  the  West  Street  Causeway  controls  the  drain¬ 
age  from  the  western  side  of  the  basin;  the  middle  reservoir  south 
of  the  Mass.  Pike  controls  the  drainage  from  the  southern  side  of 
the  basin;  and  the  lower  reservoir  north  of  the  Pike  controls  the 
direct  precipitation  on  the  lake  area  plus  the  drainage  from  adjacent 
Crowl  Hill. 


The  following  criteria  were  developed  for  deriving  the  inflow 
hydrographs  for  each  of  the  three  separate  drainage  areas: 

Drainage  Drainage  Water  Course  Slope  of  Lag  Time  to  Time  of  Channel 

area  area  length  (mi)  Water  Course  Time  Peak  for  Concentration  Velocity 

designa-  (sq.mil)  (Ft/mi)  (hrs)  triangular  (Hrs)  (ft/sec) 

cion  hydrograph 


Developed  inflow  design  floods  for  the  three  separate  drainage 
areas  are  shown  on  Sheets  D-12  thru  D-14,  Appendix  D.  Computations 
are  shown  on  Sheets  D-8  thru  D-11,  Appendix  D. 

The  separate  inflow  hydrographs  have  characteristics  as  follows: 

PMF  INFLOW  HYDROGRAPHS 


Drainage 

Area 

Peak 
inflow 
(cf  s) 

Peak 

Time 

(hrs) 

Inf low 
volume 
(4-F) 

A 

2170 

4.5 

784 

B 

2800 

4.7 

879 

C 

2670 

4.7 

852 

Comb ined 
Areas 

7470 

4.7 

2515 

The  combined  hydrograph  represents  a  CSM  value  of  about  2850. 

Release  of  inflows  upstream  from  the  West  Street  causeway  will 
be  controlled  by  the  waterway  under  that  roadway.  This  culvert  is 
below  water  level  and  its  exact  size  could  not  be  ascertained.  For 
the  routing  studies  its  size  has  been  assumed  as  3  ft.  diameter. 
Inflows  into  this  upper  reservoir  in  excess  of  the  capacity  of  the 
culvert  will  be  accumulated  in  the  reservoir  surcharge  space,  until 
the  roadway  is  overtopped.  About  a  700  ft.  length  of  this  causeway 
road  at  elevation  615  is  expected  to  form  the  control  for  this 
overtopping. 

The  waterway  through  the  Mass.  Pike  connecting  the  middle  and 
lower  reservoirs  is  a  14  ft.  wide  culvert  with  invert  at  elevation 
598.  A  differential  head  between  the  two  ponds  will  exist  to  re¬ 
lease  discharges  through  the  waterway.  Sheet  D-7,  Appendix  D  shows 
differential  pond  levels  for  various  flows  through  the  culvert. 

Discharge  curves  for  the  main  spillway,  flow  over  the  West  Street 
causeway,  and  head-discharges  over  the  main  dam  and  dikes  are  shown 
on  Sheet  D-6,  Appendix  D.  Spillway  discharges  are  shown  for  con¬ 
ditions  with  and  without  the  flashboard  installation. 


For  the  test  flood  condition  it  was  assumed  that  the  flash- 
boards  were  not  in  place.  However,  additional  flood  routings  of 
the  test  flood  inflows  were  made  assuming  a  different  reservoir 
level  and  spillway  flashboards  installed.  The  routing  computa¬ 

tions  are  shown  on  sheets  D-15  and  D-16  and  graphically  on  Sheets 
D-17  and  D-18.  Results  of  these  routings  are  tabulated  below: 


Alternate 

Sp illway 
Flashboards 
on  ogee 

crest 

Reservo ir 
level  at 
start  of 
routing 

Maximum 
Reservoir 
level  at 
Dam 

Maximum 
Reservoir 
level  above 
West  Street 
Causeway 

Maximum 
depth  of 
flow  over 
Dam  and 
Dikes 

I 

Removed 

El.  609.0 

El.  615.0 

El.  616.2 

0 

(Test 

Flood) 

II  Installed  to  El  611.5  El.  617.2  El.  617.90  0.20  ft 

Elev. 611.5 


From  the  above  table,  it  can  be  seen  that  the  project  will  pass 
the  routed  test  flood  with  a  freeboard  of  about  2  ft.  if  the  spillway 
flashboards  are  not  installed;  however,  the  dam  will  be  overtopped 
by  about  0.2  ft.  if  the  flashboards  are  installed  and  the  reservoir 
is  at  the  top  of  the  flashboards  (Elev.  611.5)  at  the  start  of  the 
routings.  It  will  also  be  noted  that  the  West  Street  Causeway  will 
be  overtopped  by  1.2  ft.  if  the  flashboards  are  not  installed  and 
by  2.9  ft.  if  the  flashboards  are  installed  and  the  reservoir  level 
is  at  the  top  of  the  flashboards  when  the  routing  is  started. 

5 . 5  Dam  Failure  Analysis. 

A  breach  owing  to  structural  failure  of  any  one  of  the  three 
embankments  is  a  possibility.  However,  it  is  estimated  that  a 
breach  of  Dike  B  would  not  pose  a  significant  hazard  because  of 
its  size  and  the  downstream  conditions.  A  breach  analysis  was 
performed  for  both  the  Main  Dam  and  Dike  A  using  the  "rule  of 
thumb"  method  suggested  in  the  March  1978  Guidance  Report. 

Because  of  the  relatively  small  spillway  discharge,  the  downstream 
valley  storage  filled  by  the  prefailure  flow  was  not  substracted  from 
available  storage  for  attenuation  of  the  dam  failure  flow  when 
routing  the  dam  failure  flood. 

Main  Dam.  With  a  breach  width  of  40  percent  of  the  dam  length  at 
midheight  equal  to  216  ft.  and  the  reservoir  level  at  top  of  dam, 
an  outflow  of  26,200  cfs,  which  includes  about  800  cfs  from  spill¬ 
way  would  be  realized. 

A  breach  failure  at  this  location  would  release  water  down 
Dark  Brook.  In  this  initial  impact  area  between  Dark  Brook  Reser¬ 
voir  and  Stoneville  Pond,  the  breach  discharge  would  be  only 
slightly  reduced  as  the  brook  is  rather  steep  and  confined.  There 
are  a  number  of  residences  in  the  area  between  the  reservoir  and 
Stoneville  Pond  and  it  is  estimated  that  four  houses  would  be 
flooded  to  a  depth  of  about  3  ft.'  and  that  about  five  houses  would 
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be  flooded  by  2  to  3  ft.  of  water.  It  is  estimated  that  none  of 
these  houses  would  be  flooded  by  the  maximum  spillway  discharge 
alone.  Where  Dark  Brook  enters  Stoneville  Pond  it  is  estimated 
jji  the  discharge  would  be  about  24,000  cfs  and  that  the  flood  surge 
would  start  to  subside  as  the  breach  outflow  enters  the  pond. 

Dike  A .  With  a  breach  width  of  40  percent  of  the  dam  length  at 
midheight  equal  to  100  ft.,  an  outflow  of  about  6,100  cfs  would 
be  realized  if  Dike  A  breached.  Water  flowing  from  this  breach 
would  travel  about  1,400  ft.  overland  before  reaching  Dark  Brook 
^  and  then  follow  the  same  path  as  described  above.  There  are 

three  additional  houses  located  below  Dike  A  which  would  be  flooded 
by  this  breach  discharge.  The  foundations  of  these  homes  all  rise 
about  8  to  10  ft.  above  the  toe  of  the  dike.  It  is  estimated  that 
a  breach  of  the  dike  would  only  cause  flooding  in  the  basement  of 
these  homes  and  that  the  magnitude  of  flooding  would  be  between  3 
and  6  f t . 

In  addition  to  the  homes  described  above  it  is  estimated 
that  four  local  roadways  in  the  initial  impact  area  would  also  be 
flooded. 

I 

In  summary,  more  than  a  small  number  of  homes  and  four  local 
roadways  in  the  initial  impact  area  are  within  the  area  of  potential 
flooding.  There  is  also  the  potential  for  the  loss  of  more  than  a 
_few  lives.  Therefore,  in  accordance  with  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  the  project  has  been  classified  as 
I  having  a  high  hazard  potential.  Sheet  D-25,  Appendix  D  shows  the  area 
of  potential  flooding  described  above. 
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SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


The  Dark  Brook  Reservoir  Dam  and  dikes  are  in  good  condition 
at  the  present  time  as  revealed  by  the  field  inspections  of  15  April 
and  20  May  1980.  However,  there  are  several  items  of  a  remedial 
nature  which  were  observed  during  the  field  inspection  and  which 
will  require  treatment  as  outlined  in  Section  7. 

6 . 2  Design  and  Construction  Data 

Five  design  drawings  prepared  by  New  England  Power  Service  Com¬ 
pany  dated  September  1948,  are  available  and  are  included  in  the 
appendix  to  this  report.  These  drawings  show  the  general  layout  of 
the  dam  and  sufficient  details  of  the  spillway  structure  and  outlet 
structure  to  permit  a  reasonable  interpretation  of  the  field  con¬ 
ditions  observed.  However,  data  on  the  construction  of  the  embank¬ 
ment,  the  methods  of  compaction  and  detailed  laboratory  soil  test 
results  are  not  available.  Calculations  pertaining  to  the  stability 
of  the  embankment  are  unavailable. 

6 . 3  Post-Construction  Changes 

Cracks  and  horizontal  movement  of  portions  of  the  spillway  channel 
walls  downstream  of  the  ogee  section  were  repaired  in  1961.  Horizon¬ 
tal  steel  struts  were  added  between  the  spillway  discharge  channel 
training  walls  and  weepholes  were  installed  in  the  walls.  These 
measures  improved  the  lateral  stability  of  the  concrete  training 
walls  downstream  of  the  spillway  and  the  walls  are  presently  in 
good  condition  with  the  exception  of  minor  cracking  and  efflores¬ 
cence  noted  during  the  inspection. 

6.4  Seismic  Stability 


The  dam  is  located  in  Seismic  Zone  #2  and  in  accordance  with 
recommended  Phase  I  guidelines  does  not  warrant  seismic  analysis. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 

7 . 1  Dam  Assessment 

a.  Condition .  On  the  basis  of  the  Phase  I  visual  examination. 
Dark  Brook  Reservoir  Dam  is  judged  to  be  in  fair  condition.  The 
deficiences  revealed  indicate  that  some  remedial  work  is  needed. 

The  major  concerns  with  the  overall  integrity  of  the  facility  are 
as  f  o 1 lows : 

(1)  The  use  of  flashboards  on  the  spillway  crest. 

(2)  The  stability  of  the  downstream  spillway  channel  walls. 

(3)  The  extensive  brush  and  tree  growth  on  Dike  B. 

(4)  The  wet  area  at  toe  of  Main  Dam. 

b .  Adequacy  of  Information .  The  lack  of  in-depth  engineering 
data  did  not  allow  for  a  definite  review.  Therefore,  the  adequacy 
of  this  dam  could  not  be  assessed  from  the  standpoint  of  reviewing 
design  and  construction  data,  but  is  based  primarily  on  visual  in¬ 
spection,  past  performance  history  and  sound  engineering  judgement. 

Urgency.  The  recommendations  and  remedial  measures  enumer¬ 
ated  below  should  be  implemented  by  the  owner  with  one  year  after 
receipc  of  this  Phase  I  Inspection  Report. 

7 . 2  Recommends  t ions 

It  is  recommended  that  the  owner.  The  Massachusetts  Electric  Company, 
should  utilize  the  services  of  a  competent  registered  professional 
engineer  to  make  investigations  and  studies  of  the  following,  and, 
if  proved  necessary,  to  design  appropriate  remedial  works; 

(1)  Review  the  use  of  flashboards  on  the  spillway  crest  and 
determine  the  feasibility  of  either  eliminating  their  use  alto¬ 
gether,  or  modifying  them  to  facilitate  quick  removal  in  anticipa¬ 
tion  of  a  storm. 

(2)  Investigate  the  stability  of  the  downstream  spillway  channel  walls. 

(3)  Removal  of  extensive  trees  and  brush  growth  on  Dike  B  to 
within  at  least  10  ft.  of  toe  and  backfilling  with  a  suitable  material. 

The  owner  should  implement  all  recommendations  by  uhe  Engineer. 
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7 . 3  Remedial  Measures 

a .  Operation  and  Maintenance  Procedures: 

(1)  Repair  minor  erosion  of  upstream  slope  of  the  Main  Dam  near 
the  left  training  wall  of  the  spillway  and  repair  three  small  potholes 
on  the  downstream  slope  near  the  left  abutment. 

(2)  Cut  and  trim  brush  and  wild  rhubarb  growth  on  the  down¬ 
stream  slope  of  the  Main  Dam  to  the  left  of  the  low  level  outlet. 

(3)  Trim  brush  and  growth  on  the  upstream  slope  of  the  Main 
Dam  and  mow  grass  on  the  crest  and  downstream  slope. 

(4)  Repair  void  in  the  21  in.  dia.  low  level  outlet  pipe 
approximately  3  ft.  upstream  of  the  headwall  at  the  downstream  end 
and  repair  or  reconstruct  the  concrete  downstream  headwall  at  its 
discharge  end. 

(5)  As  part  of  an  annual  technical  inspection  monitor  the  wet 
area  along  the  downstream  toe  of  the  Main  Dam  to  the  left  of  the 
low  level  outlet  structure  to  observe  changes  in  quantity  or  clarity 
of  the  water,  monitor  the  wet  area  on  the  north  side  of  the  road  at 
the  toe  of  Dike  A,  and  monitor  any  changes  in  the  minor  cracks  and 
efflorescence  in  the  spillway  channel  walls  downstream  of  the  ogee 
section. 

(6)  Remove  minor  brush  growth  and  small  tree  growth  on  the 
upstream  slope  of  Dike  A  and  trim  brush  growth  on  the  downstream 
slope  of  the  d ike . 

(7)  Develop  an  "Emergency  Action  Plan"  that  will  include  an 
effective  preplanned  downstream  warning  system,  locations  of  emergency 
equipment,  materials  and  manpower,  authorities  to  contact  and  potential 
arc- as  that  require  evacuation.  The  plan  will  also  include  round-the- 

ck  monitoring  of  the  project  during  periods  of  heavv  precipation. 

(8)  Institute  procedures  for  an  annual  technical  inspection 
of  the  dam  and  appurtenant  structures. 

(9)  Implement  a  regular  periodic  maintenance  program. 

7 . 4  Alternatives 

There  appear  to  be  no  practical  alternatives  to  the  above  recom- 
mendat ions . 
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Appendix  A 

Inspection  Checklist 
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VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJECT  Dark  Brook  Reservoir  Dam _  DATE  15  April  and  20  Mav  1980 

15  April  -  1:30  PM 

owner _ Massachusetts  Electric  Co.  TIME  20  Mav  -  1:00  PM _ 

15  April  -  Clear /  Cool 
WEATHER  2  0  Mav  -  Clear /Warm 

W.S.  ELEV .  6  0  9 _ ^0-S. _ ^DN.S. 


A/E  REPRESENTATIVES 

1. Peter  B.  Dyson _ 

2 . Pasquale  E.  Corsettl 

3 . Roger  F .  Ber rv _ 

4.  Carl  J.  Hoffman _ 

5.  William  S.  Zoino 


INSPECTION  PARTY 

OWNER’S  REPRESENTATIVES 
_  1.  Mr.  Stanley  Maleski _ 

2. 


3. 

4. 

5. 


PROJECT  FEATURE  INSPECTED  BY  REMARKS 

1  • _ Hvdrologic _ Ro ger  F,  Berry _ LBA 

2 .  Hvd  r  au  1  ic  s  /  S  t  r  uc  t  ur  e  s _ Carl  J.  Hoffman _ LBA 

3»  Soils  Geology _ William  S  .  Zo  ino _ G  Z  A 

4 .  General  Features _ Peter  B.  Dyson _ LBA 

5 .  General  Features _ Pasquale  E.  Corsetti _ LBA 

6.  _ 

7.  _ 

8.  _ 

9. _ 

10.  _ 


LBA  -  Louis  Berger  &  Associates,  Inc. 
GZA  -  Goldberg-Zolno  &  Associates,  Inc. 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  Dark  Brook  Reservoir  Dam _  DATE  1 5  April  and  20  Mav  1980 

PROJECT  FEATURE  Main  Dam  NAME _ 


DISCIPLINE  Sails/Geology _  NAME  William  S.  Zoino 


AREA  EVALUATED 

CONDITIONS 

DAM  EMBANKMENT 

Crest  Elevation 

617 

Current  Pool  Elevation 

609 

Maximum  Impoundment  to  Date 

unknown 

Surface  Cracks 

None 

Pavement  Condition 

N/A 

Movement  or  Settlement  of  Crest 

None 

Lateral  Movement 

None 

Vertical  Alginment 

Good 

Horizontal  Alignment 

Good 

Condition  at  Abutment  and  at 
Concrete  Structures 

Good 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

None 

Trespassing  on  Slopes 

None 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

3  small  potholes  downstream  slope 

5  ft.  below  crest,  150  ft.  from 
left  abutment . 

Rock  Slope  Protection  - 
Riprap  Failures 

Riprap  -  Good  Condition 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

None  Observed 

Unusual  Embankment  or 

Downstream  Seepage 

Wet  area  along  downstream  toe  of 
embankment  to  left  of  low  level  outlet 

Piping  or  Boils 

None  Observed 

Foundation  Drainage  Features 

None 

Toe  Drains 

None 

Instrumentation  System 

None 

Note: 


Brush  growth  on  downstream  slope 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  Dark  Brook  Reservoir  Dam _  DATE  15  April  and  20  May  1980 

PROJECT  FEATL’RE  A _  NAME _ 

DISCIPLINE  So  i  1 3  /  Geo  1  o  g  y  NAME  William  S.  Zoino _ 

AREA  EVALUATED  CONDITIONS 


Dike  A 

617 

609 

unknown 

None 


DIKE  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slop  Protection  - 
Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or 
Downstream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  System 

Brush  growth  on  ups 


N/A 

None 

None 

Good 

Good 

N/A 

None 

None 

None 

-  Contains  brush  and  growth* 

None 

but  wet  area  occurs  north 
downstream  toe. 

None  Observed 

None 

None 

None 


Good  Condition 


None  observed  , 
of  road  along 


ream  slope  heaviest  a 
A -3 


N  o  t  e  : 


east  abutment. 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Dark  Brook.  Reservoir  Dam _  DATE  15  April  and  20  Mav  1980 

PROJECT  FEATURE  Dike  3 _  NAME _ 

DISCIPLINE _ S  o  i  1  s  /  G  e  u  I  o  ^  y _  NAME  William  S.  Zoino _ 

AREA  EVALUATED  CONDITIONS 


DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alginment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  - 
Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or 
Downstream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  System 

*  *  Extensive  brush  and  tree  growth  on  orest 


617 

609 

unknown 

None 

N/A 

None 

None 

Good 

Good 

N/A 

None 

* 

None 

None 

None 

None 

None 

None  evident 
None  evident 
\  lO  n  e  evident 
and  slopes. 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT _ Dark  Brook  Reservoir _  DATE  15  April  and  '2Q  May  1980 

PROJECT  FEATURE  Gate  House _  NAME  _ 

DISCIPLINE  Structures _  NAME  Carl  J.  Hoffman _ 

AREA  EVALUATED  CONDITIONS 

CUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 


General  Condition 

Reported  Good 

Condition  of  Joints 

Not 

observed 

Spalling 

Not 

observed 

Visible  Reinforcing 

Not 

observed 

Rusting  or  Staning  of  Concrete 

Not 

ob  served 

Any  Seepage  or  Efflorescence 

Not 

observed 

Joint  Alignment 

Not 

observed 

Unusual  Seepage  or  Leaks  in 

Gate  Chamber 

Not 

observed 

Cracks 

Not 

observed 

Rusting  or  Corrosion  of  Steel 

Not 

observed 

Mechanical  and  Electrical 

N/A 

Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lighting  Protection  System 

•l  ergency  Power  System 

Wiring  and  Lighting  System  in 
Gate  Chamber 
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Appendix  B 
Engineering  Data 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT:  DARK  BROOK  RESERVOIR  DAM  DATE:  15  April  and  20  May  1980 


AREA  EVALUATED  CONDITIONS 


Out  let 

Works 

-  Intake 

Channel 

and 

Intake 

Structure 

N/A 

Outlet 

Works 

-  Transition  and 

Conduit 

N/A 

Ou  t le  t 

Works 

-  Service 

Bridge 

N/A 

I’EHIODIC  INSPECTION  CHECKLIST 


PROJECT  Dark  Brook  Reservoir  Dar 


DATE  15  April  and  20  Mav  1980 


PROJECT  FEATURE  Spillway 


NAME 


DISCIPLINE  Hydraulics /  Structures 


NAME  Carl  J.  Hoffman 


AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  SPILLWAY  VEIR.  APPROACH 
AND  DISCH.ARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
■Floor  of  Channel 


Not  visible 

unknown 

None 

None 

Not  visible 

Good 

Minor 

Minor 

None 

Minor 

Yes 

Good 

None 

None 

Good 


Other  Obstructions  Bridge  Crossing  at  lower  end  of  channel 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Brook  Reservoir  Dam  DATE  15  April  and  20  Mav  198 0 

PROJECT  FEATURE  Level  Outlet _  NAME _ 

DISCIPLINE  Hydraulics/Structures _  NAME  Carl  J.  Hoffman _ 

AREA  EVALUATED  CONDITIONS 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 


General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation  Outlet  headw 

void  in  outl 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


Good 

None 

None 

11  has  shifted,  and  there  is  a 
t  pipe  about  3  ft.  upstream  of  header 
None 

None 

Not  Visible 
Not  Visible 
No  defined  channel 
None 

Good 
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mSPECTIOW  OF  SMALL  HYDRAULIC  PROPERTIES 

Massachusetts  Electric  Companj 
New  England  Power  Company 
Granite  State  Electric  Company 

_ -  196U  - _ 


A  policy  of  inspection  of  all  sraaill  hydraulic  properties 
at  five  year  intervals  was  established  in  1959,  when  the  first  such 
inspection  was  made.  Pursuant  to  this  policy,  these  properties  were 
again  inspected  in  November,  196U.  This  report  contains  the  results 
of  that  inspection  and  the  recommendations  of  the  inspecting  party 
for  future  maintenance  and  repair. 

The  following  are  the  hydraulic  properties  involved. 

Massachusetts  Electric  Company 

Curtis  Pond  Dam  Ramshom  Pond  Dam 

Lower  Stoneville  Dam  Ramshorn  Meadow  Dam 

Upper  Stoneville  Dam  Shaker  Mill  Dam 

Dark  Brook  Dam  Lake  Gardner  Dam 

Leesvilie  Dam  Amesbury  No.  5  Plant 

New  England  Power  Company 

Worcester  Consolidated  Railroad  Dam  at  Millbury 
Mumford  River  Dam  at  Uxbridge 

Granite  State  Electric  Company 

Goose  Pond  Dam  Mascoma  Lake  Dam 

Grafton  Pond  Dam  Mascoma  Ri’.'er  Dam 

Crystal  Lake  Dam  (Nos.  1,  2  and  3) 

All  of  these  properties  were  visited  except  the  Shaker  Mill 
Dam  in  West  Stockbridge,  Massachusetts ,  which  the  Town  has  voted  to 
acquire  and  the  Mumford  River  Dam  in  Uxbridge  which  has  been  abandoned 
and  the  boards  removed,  permitting  free  passage  of  stream  flow  with  no 
restriction  of  the  original  channel. 
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Worcester  Area 


An  inspection  of  the  storage  ponds  and  dams  in  the  Worcester 
area,  under  the  jurisdiction  of  the  Massachusetts  Electric  Company,  was 
made  on  November  17,  \96h,  by  H.  E.  Stockwell,  Q.  D.  Bacon  and  D.  R.  Campbell 
of  Boston  and  F.  T.  Daft  and  J.  R.  Pitman  of  Worcester.  All  properties 
visited  were  found  to  be  in  excellent  operating  condition,  well  maintained 
and  capable  of  performing  their  functions  without  danger  of  failure. 


General 


Recommendations 


Continue  to  cut  growth  on  earth  embankments  and  in  spillway 
charjiels  so  as  to  prevent  development  of  high  brush  and  scrub  trees. 

Curtis  Pond 

Make  periodic  check  of  erosion  of  steel  posts  supporting  walkway 
across  spillway. 

Lower  Stoneville 
None, 

Upper  Stoneville 

Remove  tree  stumps  in  the  easterly  spillway  channel  at  the 
downstream  end  of  the  pool  formed  by  a  back  eddy. 

Place  riprap  on  bare  spot  just  east  of  the  auxiliary  spillway. 


Dark  Brook 

Consider  erecting  chain  link  fence  on  both  sides  of  spillway 
to  prevent  children  from  walking  on  struts  over  channel. 

Rams horn  Pond 

Repair  break  at  top  of  dry  masonry  wall  at  outlet  of  control 


pipe. 
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StoneTille  -  Continued 

An  excellent  job  of  brush  and  tree  removal,  on  the  earth  dam 
tad  downstream  of  it,  has  recently  been  completed.  The  small  leak  about 
50  feet  east  of  the  control  pipe  outlet  appears  to  have  diminished 
greatly.  The  area  is  still  wet  but  no  flow  was  discernible.  The  riprap 
has  been  displaced  on  an  area  about  10  feet  long  and  $  feet  high  just 
east  of  the  a\ixiliar7  spillway.  It  is  recommended  that  riprap  be  replaced 
In  this  area. 

Dark  Brook 

This  dam  consists  of  an  earth  dike  about  700  feet  long  and  I8 
feet  high,  with  a  concrete  spillway  consisting  of  a  13  foot  pin  board 
section,  3  feet  high,  and  a  sluice  gate  3  feet  wide  with  its  sill  7,5 
feet  below  normal  pond.  There  is  a  20  inch  control  pipe  at  about  the 
center  of  the  dam.  Dark  Brook  was  constructed  in  1950.  The  project 
also  included  two  small  dikes  across  low  passes  to  the  west.  High  water 
occurring  in  1955  reached  an  elevation  of  612,5  or  one  foot  above  normal 
pond. 

The  dam  and  dikes  were  found  to  be  in  satisfactory  condition 
vith  no  wet  spots  obseirved  below  the  fill.  The  spillway  concrete  is  in 
good  condition.  Cracks  and  offsets  due  to  movement  of  portions  of  the 
■pillway  channel  walls  were  repaired  in  1961  by  the  addition  of  steel 
•truts  between  the  spillway  channel  walls,  suid  the  installation  of  weep 
holes  in  the  walls.  The  cracks  were  patched  except  for  an  offset  and 
crack  at  the  joint  adjacent  to  the  south  side  of  the  highway  bridge  slab 
^  the  west  wall.  The  offset  at  this  point  was  measured  in  April,  1961, 
^d  r.oted  as  5/3  inch.  It  is  still  5/8  inch  indicating  that  the  movement 
the  walls  has  been  arrested.  The  question  was  raised  as  to  whether 
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Dark  Brook  -  Continued 

a  chain  link  fence  should  be  installed  on  either  side  of  the  spillway 
channel  to  keep  children  off  the  steel  struts,  and  this  should  be  con¬ 
sidered.  See  Pictures  Nos.  56L58  and  S6hS9t  Page  6A,  for  detail  of 
this  area.  Pictiire  No.  56Ii60,  Page  6A,  shows  a  general  view  of  the 
upstresua  face  of  the  dan. 

Cracks  were  noted  on  both  spillway  channel  walls  downstream 
of  the  highway  bridge,  where  the  walls  meet  the  bridge  abutments.  These 
are  minor  and  require  no  repair  at  this  time. 

Leesville  Dam 

Leesville  Dam  is  owned  by  the  Worcester  Rendering  Company, 

It  has  a  stone  masonry  stepped  spillway  with  a  conc.ete  crest  about 
70  feet  long.  There  are  two  sluice  gates  in  a  concrete  structure  at 
the  north  end  of  the  dam.  Extensive  repairs  were  made  to  the  dam 
following  flood  damage  suffered  in  1955.  These  consisted  of  lengthening 
the  structure  at  both  ends  and  adding  riprap  to  some  of  the  slopes. 

The  dam  is  in  good  condition  at  present. 

It  has  been  the  policy  of  the  Rendering  Company  to  keep  the 
pond  full,  and  they  have  been  uncooperative  in  the  natter  of  drawing 
the  pond  to  provide  us  with  quick  water  during  dry  periods. 

Rams horn  Pond 

This  dam  was  built  over  120  years  ago  to  supply  water  for 
the  Blackstone  Canal.  It  was  rebuilt  and  raised  in  1372.  The  dam 
consisted  of  sheeting  along  its  center  and  a  sluiced  core  fill.  About 
55  years  ago  the  spillway  was  rebuilt  with  a  substantial  cutoff  near 
the  center  line  of  the  dam.  In  1937  the  highway  bridge  over  the  spillway 
channel  was  rebuilt  and  raised  2  feet.  In  1939,  following  the  1938 


MASSACHUSETTS  ELECTRIC  COMPANY 
Worcester  Area 

Dark  Brook  Reservoir 


-  6A  - 


11-1', -6U 

■‘Dark  Brook 

Picture  No.  56It$8 
Spillway  Looking  Upstrean 


Dark  Brook 

Picture  No,  S6h$9 
Spillway  Charjtiol  Wall 


H'^LUtC  ll-17”(-’'u 
Dark  Brook 

Picture  No,  56h60 

Upstreira  Face  of 
Dan  an  1  Spillway 
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MEMORANDUM 


R.  L.  Noble 


_ Hopedalo 

Comtamy  on  L'^'Aito*« 

Wes tbo rough 


.23  Aj)ri  U  976  . 


, _ p.  R._Canipbell _  _  Westborough  File. 
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rcT  _ MASSACHUSETTS  EL ECTRI C_  COMPANY^  «  INSPECTION  OF  ST0R7^E  DAMS 


An  inspection  of  the  storage  dams  in  the  Worcester  area,  under  the  jurisdiction 
of  the  Massachusetts  Electric  Company,  was  made  on  10  March  1976  by  D.  R.  Campbell 
and  D.  E.  Nichols  of  NEP5C0  and  Paul  Marshall  of  Massachusetts  Electric.  A 
separate  inspection  report  for  Ramshorn  Pond  Dam  was  issued  on  31  March  1976. 
Inspection  noLes  and  recofmendations  for  the  remaining  dams  are  as  follows: 

Curtis  Pond 

This  dam  consists  of  a  granite  masonry  spillway  section,  75  feet  long  and  7  feet 
high,  with  concrete  abutisents  and  a  non-overflow  dike  to  the  north,  about  180 
feet  long  with  a  concrete  wall  along  its  upstream  face.  The  spillway  formerly 
carried  14  inches  of  flasi'boards  wtiich  were  supported  by  vertical  steel  posts 
which  also  support  a  walkway  across  the  spillway.  The  crest  elevation  is  470.5 
and  the  po.nd  elevation  is  limited  to  474.0  before  overflowing  the  former  coal 
yard.  Ma.ximum  high  water  occurred  in  1936  to  elevation  478.0  and  in  1955  to  ele- 

Vd  I-  i  ^  0  . 

The  masonry  apoearod  sound  witii  no  loose  blocks  and  there  was  no  indication  of 
leakage  throug.h  tiie  darn.  The  vertical  membors  supporting  the  walkway  are  badly 
eroded  and  are  no  longer  able  to  support  flashboards.  In  two  or  three  bays 
flashboards  are  jammed  up  against  these  posts.  These  should  be  removed  and  in 
the  future  no  rias.hboards  should  be  carried  on^  the  dam.  Trash  and  debris  collected 

*4  f  •  rs  ^ 
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to  repair  the  vertical  membei's  since  flashboarcs  are  no  longer  needed,  and  the 
walkway  can  be  abandoned  when  failure  is  im.minent  since  access  to  both  sides  of 
it  is  available  by  other  means,  'ine  condition  of  the  non-uverflcw  diKe  and  concrete 
upstream  wall  was  satisfactory. 

Picture  No.  r6221u  sliOws  tins  dani  looking  downstream  and  picture  No.  il6G216  gives 
a  view  looking  upstream. 

•Lower  5tonevi''le 

The  original  dam  at  this  site  was  supposed  to  have  been  a  tir;ber  crib.  The 
present  dam  is  a  concrete  gravity  structure.  The  apron  below  the  dam  is  a  con¬ 
crete  slab  abcut  12  incites  thick  poured  over  a  double  layer  of  stone  slabs.  Tiie 
spillway  is  about  100  feel  long  with  tv.'O  2'-6"  x  3'-0"  sluices  located  eocul  k5 
feet  from  tiic  soutii  end.  The  gate  stems  extend  through  a  block  of  vcncrotc  tire 
top  ui'  wiiicii  is  il'cut  feet  above  the  crest,  wi'ich  divicies  t:ie  siiillway  onou 
into  two  suctions.  Imscdiately  ilo-..'nstrea!.i  of  the  dam  arc  t!;o  old  .ibuL:rer,ts  of 
tlic  original  hinn.-,./uy  Ir’idge,  which  have  a  clear  opening  of  abcut  35  fort.  No 
fl asl'.bocrds  arc  carried.  The  lii giiway  fill  acts  as  a  dike  or,  i'oth  sides  of  tiie 


R.  L.  fJoble 
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23  April  1976 


The  trees  and  brush  should  be  removed  from  the  upstream  side  of  the  embankment. 
The  leak  about  50  feet  east  of  the  control  pipe  outlet  appears  unchanged  since 
1964,  but  another  wet  area  to  the  east  of  it  was  noted.  This  may  be  due  to 
snow  melt  or  flow  from  the  leak  noted  above  but  it  should  be  checked  again 
under  drier  conditions  when  there  is  no  snow  cover. 

Picture  No.  #66220  was  taken  looking  into  the  gate  house  area  and  Picture 
No.  #66221  shows  the  damp  spots  downstream  of  the  dam. 

Dark  Brook 


This  dam  consists  of  in  earth  dike  about  700  feet  long  and  18  feet  high,  with 
a  concrete  spillway  consisting  of  a  13  foot  pin  board  section,  3  feet  high,  and 
a  sluice  gate,  3  feet  wide,  with  its  sill  7.5  feet  below  normal  pond  level. 

There  is  a  20  inch  control  pipe  at  about  the  center  of  the  dam.  Dark  Brook 
Dam  was  constructed  in  1950.  The  project  also  includes  two  small  dikes  across 
low  passes  to  the  west.  High  water  occurring  in  1955  reached  an  elevation  of 
612.5  or  one  foot  above  normal  pond  level. 

The  earth  dam  appeared  in  satisfactory  condition.  Some  dampness  was  noted 
below  the  fill  but  this  was  orobably  due  to  snow  melt.  The  repairs  to  the  spill 

were  in  good  condition  and  have  arrested  the  movement  of  the  walls.  A  large 
amount  of  debris  has  collected  in  and  below  the  spillway  channel  and  should 
be  removed.  The  bottom  board  and  the  vertical  members  of  the  3  foot  wide  tim¬ 
ber  sluice  gate  are  badly  eroded  and  the  gate  should  be  repaired. 

Picture  No.  #55222  shows  the  spillway  and  sluice  area  looking  downstream. 

Ramshorn  Meadow 


Ramshorn  Meadow  Dam  is  a  very  low  concrete  structure,  built  about  1920,  con¬ 
taining  a  single  sluice  and  gate.  This  dam  is  usually  filled  in  the  fall  or 
early  winter  and  drained  out  in  the  spring.  Water  is  not  stored  behind  this 
dam  in  the  summer. 

The  concrete  was  in  satisfactory  condition  and  the  gate  was  rebuilt  in  1960. 
Water  was  finding  its  way  around  the  dam  but  no  use  is  being  made  of  it  and  no 
damage  would  occur  even  if  the  dam  failed. 

Picture  No.  #66223  shows  this  structure. 


WORCESTER  COUNTY  ELECTRIC  COIBVNT 
Worcester,  Massachusetts 


SPECIF  ICATIONS 


for 

DAM  AND  CONTROL  WORKS  ON  DARK  BROOK 
Auburn,  Massachusetts 


Ma7  9,  1950 


Neir  England  Forrer  Service  Cocpany 
Engineers 

Boston,  Massachusetts 


TCWN 


LOCATION 


/ 

.DAM  NO.  O  A 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


DAM 


CXmed  by. 


Inspected  by, 
Type  of  Dam.. 


■NSPECTION 


_Place_ 


.Date 


Conditior 


Plashboards  in 


Condition 


.Recent  Reoairs 


Recent  Re^irs 


Condition 


Repairs  Needed 


How  Serious 


DATE; 


County  Engineer 


tD'2.9 


DC  ATI  ON 


DAM  NO. 
STREAM 


WORCESTER  COUNTT  ENGINEERING  tSPARTMENT 
WORCESTER,  MASSAC HTSETTS 


med  by 
lapected  by 
rpe  of  Dam 


DAM  INSPECTION  REPORT 


Place 


Date  ✓ 
Condition 


>ILLWAY 

.aahboarda  in  Place 
►ndltlon _ 


ipalra  Needed  -  ^ ^ ^ 


Recent  Repairs 


Wi 


TOWN 


DAM  NO. 


LOCATION  STREAM 

WORCESTER  COUNTT  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSAC HJSETTS 


SAM  inspection  REPORT 

Owned  by  ^®® 

Inspected  by  Date  _ 

Type  of  Dam  Condition 

SPILLWAY 


Plashboards  In  Place  sat c'’ 1*^4^  Recent  Repairs  J9c/ _ 

Condition  yJ.  ., 

Repairs  Needed 

% 

EMBANKMENT 


Recent  Repairs 
Condition  . 


Repairs  Needed 


y^./\ 


DAM  NO, 


TOWN 


9 


location 


.-/x 


STREAM 


i 


/&>< _ _ , 

WORCESTER  CODNTT  EIKJINEBRINO  DEPARTMENT 
WORCESTER,  MASSAC HDSETTS 


iS§.ZJ£SlON  REPORT 


Owned  by 

;  Inspected  by  ____ 
'  Type  of  Dam _ 


Place 

— ~  _ 


Date  _____ 
Condition 


■  ■■  ■■■ 

1.^  /9CJ 


SPILLWAY 

;.  Plashboards  in  Place  _  Recent  Repairs  _ 

Condition  ^..  7  ^  ^  _->_ 

.  Repairs  Needed  /.  Am. 

D  r  r— 

EMBANKMENT 

'  Recent  Repairs  ■- _ 

I  Condition _ ^ _ 

Repairs  Needed 


-  g^^TES 

Recent  Repairs 
Con(iltlon  _____ 
Repairs  Needed 


^  a-,^ 


LEAKS 

How  Serious 

DATE:  _ _  County  Engineer 


I!.-2(o 


TOWN  DAM  NO,  ^S~o9 

LOCATXON  STREAM 

^/'•w^  1^  ^tt-i  * 

WORCESTER  COUNT!  ENOINEERINO  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

£AM  inspection  report 

Owned  by  ^  Place  Use 

Inspected  by  Date  /y  -9 

Type  of  Dam  ^  _ Condition 4!^ 


SPILLWAY 

Plashboarda  In  Place  3 ' oi^  Recent  Repairs  . 

Condition  ^ /t 

Repairs  Needed  j - - 

_ .  . .  I  ■ -■■  -.1  ... 

EMBANKMERT 

Recent  Repairs  ~  .  _  -  ..  . - 

Condition  . —  »■  —  ..  ..  — — I 

Repairs  Needed  4 _  —  . .. . .  . .  .. 


G^^”?ES 

Re  lent  Repairs 
Condition 
Repairs  Needed 


LEAKS 

How  Serious  A^A< 


DATE: 


County  Engineer 


■-liir' 


TOWN  _ 

location 


^ _ 

■^a^e:.  <rj  At/^ 


DAM  NO. 


STREAM 


S^o-e  ^ 


yCts 


WORCESTER  COUNT!  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 


2AJ1  iliSZscTioN  report 


t. 

• :  Owned  by  u/,. 
Inspected  by 
Type  of  Dam 


Place 


>g  ,1^0  J 


A4.  ~  Ac  . 


Date 

Condition 


:g  /9C/. 


s/  . 


SPILLWAY 

.  Plashboards  In  Place 

s 

Condition 
Repairs  Needed  - 


Recent  Repairs 


/ti. 


EMBANKMEI^ 
’•:Re:Jent  Repairs 
I  Condition 
Repairs  Needed 


■  ^  •*  ✓  aw  <*  ^  A 


'G^TES 


Hc-oent  Repairs 
Condition  ______ 

Repairs  Needed 


i  [LEAKS 


How  Serious 


I  L 


DATE: 


S  I* i' V/*-.*'  - '  -V-V- 


B'2A 


-V--  V  .•-■,•■. 


;[  v-;>v v-\’’ 


County  Engineer 


■  •  •  -  •  -  *-•  /  ■/-•  > 


TOWN 

LOCATION  h^KL 


DAM  NO.  a7~o\ 
STREAM 


WORCESTER  COUNT!  ElKi INHERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


■  Owned  by  A/. 
Inspected  by 
Type  of  Dam 

SPILLWAY 

Plashboards  In  Place 
E  Condition 

Repairs  Needed  _ 


6-  y3*. 


_  Use  , 

Date 

Condition 

________  Recent  Repairs  _____ 


EMBANKMENT 


a;  Recent  Repairs  ____________ 

Condition  ________________ 

If  Repairs  Needed  c*q/f 


M/^0  <r»//  y. 

OATES 

_  ^  J-^eeA-  -D  4^ 

Recent  Repairs  ______________________ 

Condition  ____________________________ 

Repairs  Needed 


^  i-  -hlh  0^/7?  Picn^  a^r 

tf^ci  ^  cnH<  -/t'nn  RtrttA 


How  Serious 

DATE: 

County  EnKlnee 

*  TOWN  _ 

:  .  LOCATION 


I _  DAM  no;  _ ^ 

_  STREAM  _ 

WORCESTER  COUNTI  ENGINEERING  DEPARTMENT 
WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


Date  5-'3a  " 


■  Owned  by  a/,  f.  yi'/g  c  Co _  Place  Bqs^  Use 

Inspected  by  /.  O  ,  M  ^  Date  3-3g  ^  Sj _ 

Type  of  Dam  Condition 

Ci7//  c/o/iTT  ' 

T  SPILLWAY  hh^l*  cJe*y^  y/*'  *'  ^ 


SPILLWAY 


Plashboards  In  Place 
c  Condition 

Repairs  Needed  _ 


Recent  Repairs 


Recent  Repairs 
Condition  _____ 
Repairs  Needed 


TOWN _ 


LOCATIDN. 


/f(y* 


DAM  NO.. 

STRCAM. 


03rA^ 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER,  MASSACHUSETTS 

DAM  INSPECTION  REPORT 

awNE.P..Br_. . (ip... . . PtA.CE . . M.s.e . 

INSFECTCD  BY _ /  Qjy-^  . . . .PATE . . . . . . 

TYPE  or  DAM _ .  . .^SkrACmiz . 6t/LU .  . .C.PNPITig.N 


SPILLWAY 


FLASHBDAROS  IN  PLACE 

CONDITIDN  . . 

REPAIRS  NEEDED  . 


. RECENT  REPAIRS . 

^ . d^Krr. . 


EMBANKMENT 

RECENT  REPAIRS  .  . AJouzA . 

CDNOITiaN  . - . . 

REPAIRS  NEEDED  . 


OATES 


RECENT  REPAIRS  . 

Ay  (0>A 

CONDITION  . 

. . 

REPAIRS  NEEDED  . 

LEAKS 

HOW  SERIOUS 


DATE 


/-  ^  S7 


^-l.\ 


COUNTY  CNOINCCR 


ua  CATION. 


.DitrK  .QtrjnZ 


DAM  ND. 


STREAM 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER.  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


owncclby _ . . . .place . . use . ^ 


CONDITION 


RECENT  REPAIRS 


CONOITION 


REPAIRS  NEEDED  .  . iVcMf.. 


TO  W  N  . — 

LOCATION-  IX^K  -B  rA*K  Dc^ 


OAM  NOi - 

STREAM _ 


i  e 

*  *  *  •<, 


WORCESTER  COUNTY  ENGINEERING  DEPARTMENT 

WORCESTER.  MASSACHUSETTS 

DAM  INSPECTION  REPORT 


CONDITION  . 

REPAIRS  NEEDED 


. . . use _ _ _ 

_ . . . . . . . . . 

. . .7.  _LZ2.'  CONDITION  C^yg^C/>t/'^S*t  *^/ni 

JxsiU^  1/.  /yjy 

Ay  % 

Lorn  -  K '  2,  ^  /  %ro 

S  IN  PLACE . . . . RECENT  REPAII^..^ . _ : _ 

UM  ^  _ 


EMBANKMENT 

RECENT  REPAIRS 

CONDITION  . 

REPAIRS  NEEDED 


GATES 

RECENT  REPAIRS 
CONDITION  . 


REPAIRS  NEEDED 


•7^ 


J  V  H  'r.  --.•  >. 


MEMORANDUM 


/>/<:' 


o _ 

From _ 

Subject 


H.  P.  LeCount 

"  COMFAMV  om  kOCATION 
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M/.S3ACHU SETTS  ELECTPJC  COMPAI'IY 


April  28,  1961 


File 


Inspection  of  Dark  Brook  Spillway 
Channel  WaTis  " 


On  April  21,  1961,  the  undei’signed  inspected  the  Dark  Brook 
spjillway  channel  at  the  request  of  S.?.  Perkins,  Superintendent  of 
Production.  Ve  were  accompanied  by  Mr.  V.A,  Lucander,  Ass't.  to  the 
Superintendent,  and  Mr.  Cariani. 

Offsets  and  cracking  due  to  movement  of  portions  of  the  walls 
were  noted  in  four  locations  adjacent  to  vertical  keyed  construction 
joints,  where  the  concrete  on  one  side  of  the  joint  is  supported  by 
stint  action  across  the  channel,  but  the  concrete  on  the  other  side  of 
the  joint  cantilevers  up  from  the  base  slab. 

These  cracks  and  offsets  occur  near  the  top  of  both  sidewalls 
at  the  first  vertical  joint  downstream  of  the  spillway  bridge  slab,  and 
at  the  joint  adjacent  to  the  south  side  of  the  highv?ay  bridge  slab. 
Offsets  were  as  follows,  as  compared  to  when  first  observed  on  August  20, 
1959. 


Aug.  20,  1959 

April  21 

West  Channel  Wall 

lA" 

1/2" 

East  Channel  Wall 

1/8" 

lA" 

West  Wall  at  Bridge 

not  noted 

5/6" 

East  Wall  at  Bridge 

3A'' 

2" 

An  examination  should  be  made  during  a  period  when  there  is  no 
flow  through  the  channel  to  check  the  condition  of  the  floor  slab  and 
the  bottom  of  the  walls,  after  which  we  recommend  that  a  study  and  estimate 
be  made  of  the  best  method  of  strengthening  the  walls  against  further 
deflection. 
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S.F.  Perkins  -  Wore.  (2) 
O.E.  Sawj’er 
E.F.  b'alsh 
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Thes«  Specifications  govern  the  construction  of  a  rolled 
earth  fill  dam  and  appurtenant  structures  on  the  stream  knorm  as  DAPJC 
BROOK  in  the  Town  of  Auburn,  Worcester  County,  Massachusetts,  at  a 
location  on  the  south  side  of  Leicester  Street,  west  of  Oxford  Street, 

The  owner  is  the  vrORCESTER  COUNT!  EECTRIC  COmNY, 

11  Foster  Street,  Worcester,  Massachusetts. 

The  Engineers  are  the  NEW  SNGUl^D  POWER  SER’nCE  CCLiPANY, 
Uitl  Stuart  Street,  Boston,  Massachusetta,  .  _  , 

Before  work  is  comnenced,  the  Contractor  shall  give 
notification  to  the  Worcester  Commissioners  as  to  when  construction 
will  start. 

All  work  to  be  done  on  this  project  shall  be  subject 
to  inspection  and  approval  by  the  7/'orcc3ter  Coxinty  Engineer, 

SCOPS  OF  'iTCRK 

This  project  consists  essentially  of  an  earth  embankment 
dam  for  the  storage  of  water.  The  dam  has  an  approximate  total  length 
of  800  feet  and  a  maximum  height  of  about  18  feet,  and  is  provided  with 
a  concrete  spillway  channel  extending  under  Leicester  Street.  For 
regulating  the  flow  of  water,  tliero  is  a  20  inch  pipe  through  the  dam 
and  extending  under  Leicester  •=’treet,  with  appurtenant  intake,  gate 
house,  and  downstream  head  wall  structures.  At  low  points  on  the  basin 
periphery,  there  are  two  small  earth  dikes  designated  on  the  plans  as 
Dike  A  and  Dike  3. 

The  plan  and  construction  details  of  tlais  dam  are  shown 

on  the  following  drawings  of  the  New  England  Power  Service  Company 

H-11186  -  General  Plan  .  .  ■ 

H-11137  *•  Discharge  Conduit 
H-11133  -  Gate  Well  Details 
H-1116?  -  Spillway  Channel 
H-11190  -  Spillway  Details 

H-11191  -  KigluTay  Bridge 
11-11192  -  Gats  Hoist  Details 
H-11327  -  Dikes  "A”  and  ”3'* 
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SPECIFICATIOMS 


Materials 

Concrete 

-  All  concrete  in  the  structures  included  in  this  project 
shall  be  in  accordance  ijith  the  New  England  Power  Senrice  Congjany's 
Specification  ”6"  for  Ready-Mixed  Concrete,  Revised  to  December  1,  19U8, 
The  proportioning  of  the  concrete  shall  be  the  same  as  given  for  concrete 
in  "Floor  and  Roof  Slabs"  on  page  2  of  the  above  specifications,  which 
calls  for  a  minimum  strength  of  3,000  lbs.  per  sq.  in,  in  28  days,  A 
copy  of  Specification  "3"  is  included  elsewhere  in  these  specifications. 
Reinforcing 

Reinforcing  shall  be  new  billet  intermediate  grade  steel 
deformed  reinforcing  rods.  Rods  must  be  free  from  rust,  mill  scale  or 
any  other  coating  that  would  reduce  the  bond  of  the  concrete  to  the 
steel  surface. 

Reinforced  Concrete  Pipe 

21"  reinforced  concrete  pipe  as  supplied  by  the  owner 
shall  be  made  of  portland  cement,  sand  and  stone  aggregate,  reinforced 
with  steel  wire  mesh  or  rods,  conforming  to  A.S.T.M.  Specifications 
C76-I4.I  for  reinforced  concrete  culvert  pipe. 

The  ends  of  the  pipe  sections  shall  be  of  the  bell  and 
spigot  type,  of  such  design  that  the  pipe  when  laid  shall  have  a  smooth 
and  tmifora  interior  surface. 

Cast  Iron  Pipe 

20"  Cast  iron  Pipe  as  supplied  by  the  owner  shall  be  bell 
and  spigot  type,  and  shall  conform  to  the  American  Water  Woi'ks  Association 
Specifications  for  Class  A  Cast  Iron  Water  Pipe, 

Timber 


Timber  for  the  spillway  gate,  sills  and  railings  shall  bo 


select  structural  grads  Southern  YoUou  Pine  creosoted  idth  A«W«P*A« 
grade  one  creosote  oil  by  the  empty  cell  pressure  process  idth  a 
retention  of  8  lbs.  of  oil  per  cubic  foot. 

Methods  of  Construction 

The  work  shall  be  done  in  accordance  irLth  the  drawings 
listed  under  scope  of  work  idiich  show  the  details  of  all  structures. 

Further  conditions  not  covered  on  the  drawings,  but  which 
also  govern  the  work,  are  given  below, 

......  CIEARING 

The  Contractor  shall  clear  all  trees,  brush,  buildings,  ■ 

fences  and  rubbish  within  the  limits  of  the  dam  site,  spillway  channel, 

discharge  pipe,  dikes  A  and  B,  borrow  areas  and  access  roads.  All 

trees,  brush  and  rubbish  not  otherwise  satisfactorily  disposed  of  shall 

•  * 

be  burned, 

GRUBBING 

The  Contractor  shall  remove  all  stumps  and  roots  completely 
to  a  depth  of  two  feet  and  shall  remove  other  vegetable  matter  to  a  depth 
of  six  inches  below  the  original  ground  surface  in  the  areas  within  the 
limits  of  the  main  dam,  dikes  A  and  B,  and  borrow  areas.  All  stumps, 
roots  and  rubbish  obtained  by  grubbing  operations  shall  be  burned 
completely  or  otherwise  satisfactorily  disposed  of, 

STRIPPING 

Before  the  general  excavation  of  the  core  trench  is 
begun  the  contractor  shall  remove  to  the  extent  ordered  and  shall  satis¬ 
factorily  dispose  of  all  peat,  moss,  muck,  stones  in  the  pockets  and 
top  soil  to  the  depths  directed  from  the  areas  to  bo  covered  by  the 
ombankments  of  the  dam. 

The  contractor  may  store  and  use  selected  top  soils  of 
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Batisfactory  quality  from  the  areas  required  to  be  stripped  as  soil 
di^ssing  for  the  embankments  of  the  main  dam  and  dikes.  Holes  left  by 
grubbing  or  stripping  operations  in  the  dam  and  dike  areas  shall  be 
filled  -with  suitable,  compacted  material, 

EXCAVATION 

■  -  •  .  -  •  =  ■  The  contractor  shall  excavate  all  areas  for  the  spillway 

channel,  regulating  pipe  including  appfurtenant  structures,  and  also  the 
rnain  cutoff  trench  true  to  the  lines  and  grades  as  shown  on  the  plans 
of  those  structures. 

DISCHARGE  CONDUIT  AND  GATE  T7SLL 
The  trench  for  the  discharge  conduit  under  the  dam  shall 
be  excavated  as  closely  as  possible  to  the  grade  of  the  bottom  of  the 
pipe,  in  order  to  have  the  pipe  rest  on  firm  material. 

The  discharge  pipe  and  its  gate  well,  must  be  in  place 
before  the  dam  fill  is  placed,  and  the  pipe  must  be  set  true  to  the 
grades  shown  on  the  drawings,  and  so  supported  that  those  grades  will 
not  be  altered  by  the  compacting  of  the  eaidih  above.  Any  blocking  under 
the  pipe  shall  be  temporary  wood  blocks,  so  placed  that  the  dam  material 
may  be  thoroughly  compacted  around  the  entire  surface  of  the  pipe. 

The  two  8  foot  square  concrete  cut-off  walls  upstream 
from  the  gate  well  are  to  prevent  passage  of  water  along  the  pipe,  so 
they  shall  bo  poured  with  the  pipe  in  place.  The  backfill  on  all  sides 
of  the  cutoff  walls  shall  be  placed  to  approximately  the  same  elevation 
at  all  times  to  prevent  unequal  eaJrth  pressures  on  the  walls. 

Backfill  around  the  conduit  and  the  gate  well  shall  be 
of  the  same  material  as  the  dam  and  placed  in  the  manner  described 
under  Dam  Construction, 

The  pipe  Joints  shall  bo  completely  caulked  with  oakum 
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and  poured  lead  for  the  cast  iron  pip«,  and  irith  oakum  and  asphalt 
caulking  compound  for  the  twenty  one  inch  diameter  concrete  pipe.  The 
6  foot  concrete  well  pipe  shall  be  laid  rdth  cement  mortar  joints, 

>  SPILDjTAY  CHANNEL 

Due  to  the  length  of  this  structure,  it  is  necessary  to 
have  expansion  joints  in  the  bottom  slab  and  walls;  these  are  shown  on 
the  drawing  without  dimensions,  the  exact  location  is  to  be  determined 
in  the  field.  The  section  in  the  dam  must  be  in  place  before  the  comp¬ 
acted  earth  fill  is  placed  and  all  backfill  around  it  shall  be  the  same 
as  the  dam  material  and  placed  in  the  same  way. 

The  cut-off  walls  tinder  the  slab  and  back  of  the  walls 
shall  be  made  monolithic  with  the  slab  and  walls. 

The  construction  of  the  section  forming  the  highway 
bridge  shall  be  planned  to  cause  as  little  inconvenience  to  traffic 
as  possible.  During  this  construction,  traffic  will  be  temporarily 
detoured  over  the  open  ground  at  the  side  of  the  site.  The  bridge  slab 
shall  not  be  subjected  to  external  loads  in  less  than  ten  days  after 
the  concrete  is  placed.  If  a  shorter  time  interval  is  necessary,  then 
fresh  high-ear ly-3trength  cement  may  be  used,  in  which  case  the  slab 
may  be  loaded  not  less  than  four  days  after  the  concrete  is  placed. 

The  concrete  forms  and  bracing  under  the  floor  slab  shall  not  be  removed 
before  28  days  after  completion  of  the  slab  pour.  The  road  material 
on  the  bridge  slab  shall  be  as  specified  by  Worcester  County  Commiss¬ 
ioners, 

GATS  HOUSES 

The  Sluice  Gate  House  ’s  of  wood  frame  construction  as 
shown  and  described  on  drawing  H-11192,  with  a  high  roof  to  allow  for 
movement  of  the  gate  stonu 


Tha  Discharge  Gate  House  is  of  similar  construction  with 
7*  headroom  inside, 

CONCRETE  GOMSTRUCTION  -  GENERAL 

Concrete  shall  be  deposited  as  nearly  as  practicable  in 
its  final  position  using  no  chutes  longer  than  8  feet  to  avoid  segreg¬ 
ation  due  to  handling.  It  shall  be  thoroughly  compacted  and  worked 
around  reinforcement  during  the  operation  of  placing.  All  concrete 
shall  be  protected  to  prevent  the  surface  temperature  from  going  below 
50®E.  ,  and  maintained  in  a  moist  condition,  for  at  least  the  first 
seven  days  after  placing. 

Forms  shall  be  properly  braced  or  tied  together  so  as  to 
maintain  the  position  and  shape  called  for  on  the  plans,  and  shall  be 
sufficiently  tight  to  prevent  leakage  of  mortar.  They  shall  be  removed 
in  such  a  manner  as  to  insuare  the  con5)lete  Sifety  of  the  stanacture,  but 
removal  shall  not  be  made  in  less  than  seven  days  after  the  conca:^te  is 
placed,  except  by  special  peaunission  of  the  Engineer, 

Reinfoa^aement  shall  be  accurately  placed  and  adequately 
secuared  in  position, 

Befoa:^  placing  new  concai^te  at  a  construction  Joint, 
laitance  shall  be  removed,  the  surface  cleaned  of  dirt  and  loose  particles, 
and  immediately  befoa:^  the  concai^te  is  placed  the  surface  shall  be 
moistened  and  painted  with  cement  ga:*out, 

EMBANKMENT 

The  contractor  shall  fuamish  and  transport  fax)a  approved 
borrow  areas  acceptable  impeirvious  materials  and  place,  grade  and  con¬ 
solidate  these  materials  within  the  limits  shown  on  the  plans  in  the  cut¬ 
off  trench,  the  main  dam  and  A  and  B  dikes. 
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After  the  cut-off  trench  shall  have  been  excaTated  to 


the  line  and  grade  shown  on  the  plan^  it  shall  be  refilled  to  the 
general  level  of  the  surrounding  area  with  material  spread  in  horizontal 
layers  before  the  main  dam  embankment  is  begun.  While  this  refill  is 
in  progress  standing  or  running  water  shall  be  excluded  from  the  trench 
by  pumping  or  draining. 

The  main  dam  and  dike  embankments  shall  be  started  on  a 
base  which  shall  have  been  cleared,  grubbed  as  specified  and  stripped 
to  the  extent  ordered.  If  ordered  to  do  so,  the  contractor  shall  roll 
or  otherwise  compact  the  natural  material  within  limits  of  the  embank-  . 
ment  area  of  the  main  dam  before  any  new  embankment  material  is  placed. 

All  material  in  the  cut-off  trench,  the  main  dam  embank¬ 
ment  and  in  the  dikes,  shall  be  deposited  and  spread  in  horizontal 
layers  6  inches  thick  after  compaction.  All  embankment  material  in  these 
structures  shall  be  rolled  as  directed  with  an  approved  sheepsfoot  roller 
weighted  as  required,  or  with  a  self-propelled,  banded  three-erheel  type 
of  roller  weighing  not  less  than  12  tons,  the  resulting  pressure  under 
the  rear  wheels  of  which  shall  not  be  less  than  500  pounds  per  inch 
width  of  wheel.  The  roller  shall  pass  over  every  part  of  each  layer 
that  can  be  traversed  by  it,  and  the  naimber  of  trips  required  for 
satisfactory  consolidation  will  be  specified  by  the  Engineer  as  the 
work  progresses.  The  number  of  trips  will  probably  be  more  than  six 
and  less  than  ten. 

Materials  placed  in  the  embankment  unless  sufficiently 
moist  for  proper  compaction  as  spread  shall  be  wetted  to  the  extent 
directed.  It  is  expected  that  the  materials  in  the  borrow  areas  will 
be  sufficiently  moist  so  that  no  wetting  will  be  required.  If,  however, 
the  material  as  it  comes  from  the  borrow  pit  is  too  moist  in  the  opinion 
of  the  Engineer  the  contractor  shall  drain  or  otherwise  dry  out  the 


aaterlal  in  the  borroir  pit  or  shift  his  operations  to  a  location  where 
the  sioisture  content  is  satisfactory* 

All  stones  having  a  maximum  dimension  in  excess  of  six 
inches  shall  be  excluded  from  the  finished  embankment  of  the  main  dam^ 
and  the  dikes*  If  stones  with  a  maximum  dimension  in  excess  of  six 
inches  are  dumped  on  the  embankment  during  the  progress  of  the  work, 
they  shall  be  removed  before  the  layer  in  which  they  are  dumped  is 
rolled  or  compacted*  No  nests  of  stones  or  gravel  of  any  size  shall  be 
permitted  in  the  embankments* 

Material  placed  aroutnd  the  spillway  channel  walls  and 
the  cast  iron  control  pipe  with  its  appurtenant  structures  which  cannot 
be  reached  with  the  roller  shall  be  placed  in  three-inch  layers  and 
tamped  with  compressed  air  plxmger  type  or  manually-operated  tampers* 
Ihis  hand  tamping  shall  continue  until  material  is  compacted  to  the 
satisfaction  of  the  Engineer* 

No  work  shall  be  done  on  the  placing  of  rolled  earth  fill 
or  embankment  between  November  15  and  April  15,  or  at  other  times  or 
periods  when  in  the  opinion  of  the  Engineer  the  weather  is  such  as  to 
interfere  with  proper  construction*  No  frozen  material  shall  be  used 
in  the  construction  of  rolled  earth  fills  nor  shall  materials  be  dumped 
upon  foundations  or  fills  which  contain  frost. 

Stones  culled  from  the  earth  embankment  fill,  which  are 
not  in  excess  of  eighteen  inches  thick,  may  be  used  in  the  riprap 
specified  for  the  upstream  side  of  the  embankment* 

STO!IE  RIF  R-^P 

The  contractor  shall  furnish  all  materials,  equipnent 
and  labor  required  to  construct  the  stone  riprap  protection  eighteen 
Inches  thick  on  the  upstream  side  of  the  main  dam  and  dikes  A  and  B  as 
shown  on  the  plans.  The  riprap  shall  bo  composed  of  durable  stones 
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of  acceptable  sizes.  No  stones  shall  bo  in  excess  of  eighteen  inches 
thick.  For  any  volume  of  10  cubic  yards  at  least  20  percent  shall  bo 
larger  than  one-half  a  cubic  foot,  50  percent  shall  be  larger  than  one- 
quarter  cubic  foot,  and  90  percent  larger  than  a  one-inch  ring  size. 

SOIL  DRESSING 

The  contractor  shall  dress  the  portion  of  the  upstream 
slof  **  above  the  riprap,  all  of  the  top  and  all  of  the  downstream  slope 
of  the  main  dam  and  dikes  A  and  B  with  suitable  top  soil  5  inches  thick. 

Acceptable  materials  from  the  stripping  operations  may¬ 
be  used  for  soil  dressing  or  the  contractor  may  borrow  suitable  materials 
from  approved  areas  upstream  from  the  dam  site.  The  contractor  -will  not 
be  required  to  procure  top  soil  from  beyond  the  limits  of  land  furrashed 
by  the  Worcester  County  Electric  Company. 

Soil  dressing  shall  not  be  deposited  until  the  embankment 
on  which  it  is  to  be  placed  has  been  properly  compacted  and  trimmed  true 
to  line  and  grade.  The  surface  upon  which  soil  dressing  is  -to  be  placed 
shall  be  raked  or  otherwise  satisfactorily  treated  -to  insure  a  proper 
bond  between  -the  two  types  of  material.  Af-ter  placing,  the  soil  dressing 
shall  be  trimmed  true  -to  line  and  grade  and  them  lightly  rolled  or  -tamped, 

FERTILIZING  AND  SEEDS^G 

The  entire  soil-dressed  area  shall  be  trea-ted  -with  an 
approved  commercial  fertilizer  con-taining  U  parts  ni-trogen,  8  par-ts 
phosphoric  acid  and  h  parts  po-tash  applied  at  the  rate  of  1,000  pounds 
to  the  acre.  The  fertilizer  shall  be  uniformly  applied  and  raked  into 
the  top-soil. 

This  entire  area  shall  next  be  seeded  with  first  quality 
grass  seed  of  an  appro-ved  mixture  at  the  rate  of  60  pounds  of  grass 
seed  per  acre.  If  the  seed  planting  is  done  be-tween  the  first  of  June 

5-39 


and  the  middle  of  September  about  15  pounds  of  oats  per  acre  seeded 
shall  be  added  to  the  mixture. 

The  seed  shall  be  carefully  raked  in  and  the  whole 
surface  then  lightly  rolled.  The  contractor  shall  take  advantage  of 
favorable  weather  and  shall  employ  a  method  of  sowing  satisfactory  to 
the  Engineer, 

If  before  the  work  is  finally  accepted,  any  top  soil  is 
washed  away  or  any  of  the  seeded  areas  are  not  covered  with  grass,  the 
contractor  shall  replace  the  top  soil,  refertilize  and  reseed  without 
additional  compensation. 


New  England  Power  Service  Company 
Office  of  Engineer  of  Structures 

May  9,  1950 
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NEW  ENGLAND  POWER  SERVICE  COMPANY 


ENGINEERS 


SPECIFICATION  "B" 

READY- MIXED  CONCRETE 


CEMENT 


Only  a  standard  brand  of  Portland  Cement  approved  by  the  Engineer 
shall  be  used.  It  shall  conform  to  the  requirements  of  the  standard 
specifications  for  Portland  Cement  as  adopted  by  the  American  Society  for 
Testing  Materials. 

WATERPROOFING 

Since  the  mix  and  slumps  specified  below  have  produced  for  us 
waterproof  structures  without  the  use  of  any  special  cements  or  other 
admixtures,  their  use  for  the  purpose  of  waterproofing  is  not  required. 

ACCELERATION 

In  case  it  may  be  necessary  to  strip  forms  or  place  the  concrete 
under  load  at  an  earlier  date  than  the  use  of  standard  cements  permits, 
then  Incor  or  an  equivalent  cement  may  be  used  in  the  concrete  mix.  No 
other  admixture  than  the  above  or  its  equivalent  shall  be  used  for  this  or 
any  other  purpose  without  the  approval  of  the  Engineer.  If  Incor  or  its 
equivalent  is  used,  stripping  of  forms  or  loading  the  structure  may  take 
place  not  before  but  any  time  after  48-hours,  for  the  period  between  May 
1st- and  October  1st.  Without  the  use  of  such  materials,  forms  may  not  be 
stripped  or  concrete  loaded  in  less  than  96- hours. 

COARSE  AGGREGATE 

The  coarse  aggregate  shall  all  pass  a  14",  1",  or  4"  screen 
fas  noted  under  Proportioning)  and  all  shall  be  retained  on  4"  screen. 
The  gradation  shall  be  uniform  between  these  limits.  Coarse  aggregates 
shall  pass  the  sodium  sulphate  soundness  test  and  shall  not  contain  more 
than  2%  of  soft  or  otherwise  deleterious  material. 
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specifications  for  Ready-Mixed  Concrete  (Continued) 


SAMD 

Sand  shall  all  pass  a  14  sieve  and  not  less  than  92%  shall  be 
retained  on  a  100-mesh  sieve,  and  as  to  gradation  shall  be  the  best 
available  on  the  market.  It  shall  satisfactorily  pass  the  sodium  sulphate 
soundness  test,  and  shall  not  contain  more  than  2%  of  soft  or  deleterious 
material.  The  sand  shall  show  a  mortar  strength  ratio  of  at  least  90%.  In 
the  standard  colorimetric  test  for  organic  matter,  the  sand  shall  show  a  col¬ 
or  not  greater  than  plate 


WATER 

In  case  water  other  than  that  supplied  by  a  municipal  water  supply 
is  used  in  mixing  concrete,  it  shall  be  subject  to  the  test  and  approval 
of  the  Engineer. 

MIXING 


Concrete  shall  be  proportioned  at  the  plant  and  mixed  in  transit, 
and  thoroughly. 


PROPORTIONING 

The  following  tabulation  gives  the  general  criteria  for  determining 
the  proportioning  of  concrete  according  to  its  use  or  location.  In  general, 
where  actual  designed  mixes  indicate  a  disparity  between  the  water/ceroent 


ratio,  and  slump,  slump  shall  prevail. 
such  as  to  provide  a  workable  concrete 

Sags  of  Cenent 

per  CuOic  tart  Total 

Location  of  Use  of  Concrete  Water  per  Bag 

of  to  Oe  of  Cerent 

Concrete  Not  less  t.^an  Not  more  than 


“ile  Caps  and  PTcor  Fill  ®  gallons 

Tjct  Line  Outdoors  ‘•i  *  * 

Column  Footings  and 

Outdoor  Foundation  slaos  5  6  • 

•T-.ndation  walls  -  and 

Manholes  (floors  i  walls)  5  ’ 

Cell  walls  -  Conduit 

Casing  or  Envelopes  6  ’ 

•loor  s  Hoof  SlaDs  4  5  * 

1  «3nhol.'  Hoof  SlaDs 


In  any  event,  proportions  shall  be 


Sli/tp  Inches 

MaxiiTun  Size 

Minitnm  Strength 

approximate 

of  aggregate 

in  28  days 

Mix 

Not  more  than 

•Not  more  than 

Pounds  per  sq.in. 

Vol  ures 

4* 

li* 

2.000 

1-3  -  5 

2* 

2.500 

1-3  -  5 

4* 

14' 

2.500 

1-24-44 

4* 

U* 

2,600 

1  -  (24  '  4 

*■ 

2,600 

1-24-4 

4* 

i: 

^.000 

1-2  -  34 

3. 


Specifications  for  Ready-Mixed  Concrete  (Continued) 


TESTS 


Records  of  all  tests  that  the  vendor  may  have  or  may  make  regarding 
any  or  all  ingredients  and  concrete  shall  not  only  be  available  to  our 
Field  Engineer  but  copies  shall  be  furnished  upon  request 

GENERAL 


The  Vendor's  plant  equipment  and  procedure  shall  be  subject  to  the 
approval  of  the  Engineer. 

COLD  WEATHER 

In  case  the  air  temperature  falls  below  40®  F.  during  the  period  of 
delivery,  concrete  shall  be  delivered  at  a  temperature  in  excess  of  70®. 

INSPECTION 

All  concrete  shall  be  proportioned  and  mixed  subject  to  the  in¬ 
spection  of  our  Field  Engineer. 

JOINTS 


Special  care  shall  be  taken  so  that  walls  are  poured  only  upon  thor¬ 
oughly  cleaned  surfaces.  Without  such  care,  leaky  joints  at  floor  level 
are  probable. 

ORDERING  CONCRETE 

When  ordering  from  the  concrete  plant,  the  "location  of  use  of 
concrete"  shall  be  carefully  specified  so  that  the  correct  mix  will 
be  shipped. 

SHIPMENT 

Delivery  of  concrete  in  unit  amount  in  excess  of  the  rated  capacity 
of  the  mixer  shall  be  cause  of  rejection  of  that  shipment. 
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THE  THOMPSON  a  LICHTNER  CO.,  Inc, 


Now  Kngl.md  Po’-^er  “^orvlce  Co, 
Boston,  Mfs.ss, 


Analysis  of  Soils 
Cedar  Swanm  Dam 
’•'orcestor,  Mass, 


Test  Nuiabor 


H  g73  A-I 


Date  Received 


il-l6-Ug 


Source 

Samples 


Test  Procedure 


Results 


Delivered  by  F!,P.  Moseley 

Nine  samples  of  soli,  each 
aDorarln.^'tely  10  lbs.  in  sire 
from  soeclflc  locations  des¬ 
cribed  below. 

Mechanical  analysis  for  grada¬ 
tion  and  soil  consta^nts  in  con¬ 
formity  with  Standard  A3TM 
and  n=^R?R  procedures. 

The  following  data  have  been 
obtained: 


S-A4 
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DRRK  BROOK  RESERVOIR. . (U)  CORPS  OF  ENGINEERS  URLTHRM  NR 
NEU  ENGLRND  DIV  JUL  88 

UNCLASSIFIED  F/G  13/12  NL 


■ 

icosi 

an 

m 

Li 

■I 

j 

END 

THE  THOMPSON  4  UlCHTNER  CO..  INC. 

N.^^. Power  Service  6, 


Tden tlflCRtlon  of  Se-nolefl 

Test 

Nuffl'ber 

Hg7VA 

Mpric 

n 

Kaflt  6*  deep 

B 

? 

Kent  ?'  deer 

C 

3 

West  5*  deep 

D 

6 

- 

E 

7 

- 

? 

10 

6'  down.  ■^0*  '''  of  stone  Wall  of  S.  oron. 
line  of  Buahn.  6o'  N  of  Leicester  St, 

Drove  rod  to  11*  below  surfnee^  flecoer'^ 
about  ?*  below  surface,  about  one  foot  of 
top  ftoll  nt  holes  10,  11,  !?• 

'  4 

a 

11 

70*  W  of  Buflhn,  E,  V’all 

b*  below  flurface,  60*  S  of  tel,  oole  IJOJ 
Trickle  of  water  boiled  ur  in  bottom  while 
hole  was  boin?  dup.  Ground  water  at  " 
Drove  rod  to  -gf'  when  a  to reed  by  atone 
More  bone 7  than  ^'^lO  or 

H 

1? 

70*  SW  Tol.  role  17o6 

5’  do’-m,  ^50'  S^  Tower  570 

Consldernble  seerarc  beprlna  -.5'  below 
surface,  Drove  rod.  to  11'  below  surfece; 
still  driving:  easy  at  11  ft. 

I 

13 

Hole  iS^lO  Snrr.nls  tahen  at  5*^’’ 

’'•'ater  peering  in  from  1'  to  bottom  of  hole 

THE  THOMPSON  S  LICHTNCR  CO..  Inc. 


N.IJ.  Po''er  Service  Co.  ^  -3-  -ay  6,  19^8 

C. 

Gredfitlon 


Sieve 

Percent  Pneelnfr 

^y  ''^elirht 

K 

Gi'>e 

A 

p 

:i 

T 

pH 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

93 

100 

100 

100 

100 

100 

98 

1-iA 

'^5 

100 

89 

ICO 

100 

9-3 

100 

100 

98 

1" 

95 

100 

89 

100 

100 

99 

96 

100 

96 

3A 

90 

97 

83 

94 

97 

9P 

93 

97 

93 

V? 

S6 

93 

89 

9P 

91 

89 

88 

96 

89 

3/8 

83 

91 

73 

89 

85 

87 

86 

94 

86 

79 

84 

75 

85 

81 

84 

83 

9^  . 

81 

i?  U 

V 

81 

73 

89 

78 

8'^ 

81 

89 

79 

10  - 

69 

74 

65 

74 

69 

76 

78 

84 

73 

?0 

63 

70 

58 

66 

69 

69 

79 

76 

68 

4o 

59 

67 

30 

59 

55 

69 

66 

69 

66 

6o 

60 

4? 

53 

48 

59 

63 

60 

go 

48 

56 

35 

48 

43 

48 

53 

57 

b4 

100 

43 

5^ 

30 

45 

39 

49 

49 

53 

49 

lUo 

37 

48 

?4 

40 

34 

36 

47 

48 

44 

200 

30 

4? 

90 

34 

9g 

98 

•^6 

4o 

3? 

✓ 

Annlyele  By  Vel^iit 

Gravel 

?l 

16 

=’5 

15 

19 

16 

17 

8 

19 

Sand 

49 

4*5 

55 

51 

53 

56 

47 

5^ 

49 

Slit 

?4 

38 

17 

98 

?4 

?6 

98 

■»1 

98 

THE  THOMPSON  &  LICHTNER  CO..  INC. 

N.E.  Power  Service  -*1-  ‘^ay  6, 


Semole  I 


Hyf^rometpr  .Annlyala 


Grain  Sire 

Percent  S"!!ell<»r 

( Microns ) 

Tben  Sire  Shown 

19 

P^5 

^3 

Ig 

<? 

11 

'6 

7 

5 

5 

4 

3 

3 

1 

1 

Perm**flblll ty  7pqt  1/h" 


Permenblllty  Coefficient 


Vol<1  Pntlo 


X  10“!^  cffl/eec  O.QO 

1.56  r  lO-*^  «  0»5k 


ComriROtlon  T>»qt  (On  ^wb  1/U**  ynt.nrl.ql) 


Molstur«e  Content  Volat  Penalty 

0% 

6^  IPP.I 


Dry  Penalty 
llU.O  lbR/c,f. 

117.1^  " 

115.??  “ 

•Cptlraum  denalty 


Certified  Correct, 

Twv  T'TOMPSON  &  CO.,TNC 


Benjamin  T.ekeaky 


WOhCCSTSk  BLECTIJC  LIOl.T  CO, 
CLDAh  SlAaP  KKEnVOlh 
DARK  PRCOK  •  SUCtiTOSB  fOVSB 


Bmin»SAta 

1,  D«  A,  abOTg  8it««  a<l* 

8,  Storaga  abors  sita 

Raaeraoir  Data 


P..75 

Boot 


Slavatlon,  top  of  dika 

”  t  full  pond  (top  of  boards) 

Ar«a,  full  pond I  acres 

Capaclt/  aboTQ  alevatlon  Sd8f  full  pond  at  alar,  611 •Sy  acra-faat 

»  •  ■  «»  nun  a,  in.  on  2.7S8q.Ei. 

*  *  *  at  alev.  608.5>  inches  on  2.75  sq.  ai. 

"  ■  •  full  pond  (for  oiie  Inch  rise) 

Spillway  Data 

l-SO"  Gate  valvo  and  pipaj  intake  invert  elevation 
Discharge  capacity^  c.f.a.,  W.S.  at  604.0 

a  «  ■  a  »  611,5 

1-5'  horla.  by  7.5 'vert,  gate*  sill  elov. 

Discharge  capacityj  c.f.a.^  tr.S.  at  003. S 
«  ■  «  a  «  611.5 

B  a  a  B  a  612,5 

15'  Ogao  Spillway,  crest  alev. 
with  S'  boards  to  elav, 

4  1  1/4  Std.  pipe  pins,  2.0'  ctrs.,  failure  v.s.  alev. 

5  12/4"  ■  •  1*75  •  a  a  a 

Discharge  oapaoity  of  IS. S'  apillway,  o.f.s. 

V.5.  alev.  012.5  just  before  failure 

•  "  612.5  •  after  « 

■  ■  612.8  "  before  • 

•  •  612.8  after  « 


617, 

6U.5 

334 

3020 

20.6 

14.2 

2.28 


S97± 

20 

50 

604 

80 

150 

1S5 

603.5 

611.5 

612.5 
622.8 


Design  Stona 


Htariaan  '50x1.5  Priest  Brook  '583i2 


1. 

laches  precipitation,  actual 

8.77  . 

9.1^ 

8. 

*  "  ,  used  in  design 

14.45 

18.3{ 

■  - 

S. 

•  narK)f  f  under  hydrograph 

12.80 

17.6 

4. 

*  "to  aax.  discharge 

9.83 

11.5 

5. 

(s)  Max.  Inflow  c.f.e. 

3575 

1375 

(b)  *  "  o.a.a. 

1500 

SCO 

6, 

(a)  Max.  discharge  c.f.s. 

740 

807 

(b)  ■  ■  o.s.a. 

269 

294 

.  ‘  ■ 

7. 

Has.  Pond  elav. 

613.35 

615.7 

1 

6, 

•  Tsll-watar  alev. 

? 

7 

9. 

Total  hours  praclp. 

6O.0 

120 

10. 

"  •  run-off 

97 

82 

•V 

11. 

Hours  run*^ff  to  peak  of  discharge 

62.6 

S9.S 

H.  y.  Nelaon 


C.  N.  Pailcy 

CH),U  S  A’T  tfCl  FLOOD  mHOGRAPH 


The  discharge  of  Priest  3roo!c  at  the  U.S.G.S,  gaging  station 
near  "JlTinchendon,  Kass.,  Sept.  20-23,  1938,  was  taken  as  a  basis  of  a  design 
InfloTT  hydro  graph. 

The  drainage  area  is  19. li  sq.  rsi.,  whereas  that  above  the 
Cedar  Swa?.p  dam  site  is  only  2.75  sq,  ni.  For  the  sane  volume  of  run-off 
froa  a  given  area,  l.e.  for  the  sane  inches  depth  of  run-off,  the  hydrograph 
of  the  smaller  would  be  more  concentrated;  i.e.  of  shorter  duration  and  more 
peaked.  To  adjust  for  this  factor  recourse  was  had  to  certain  principles  of 
hydraulic  sinilitude  set  forth  in  the  paper  "The  Unit  Hydrograph  and  Flood 
Routing"  by  Gerald  ‘f,  McCarthy  of  the  D.3.  Engineer  Office  at  Providence, 
R.I.  for  presentation  at  the  Conference  of  the  North  Atlantic  Dlv,,  U.S, 
Shgr.  Dept,  at  New  London,  Conn.,  June  21;,  1938.  The  principles  ^plying  to 
the  specific  case  of  Cedar  Swamp  Dan  design  inflow  hydrogreph  may  be  stated 
as  followst 

Let  A  =  the  larger  drainage  area  in  square  miles 

a  =  "  smaller  "  w  n  «i  it 

Q  =  "  discharge  of  the  larger  drainage  area,  in  c.f.s. 

q  s  It  It  It  R  snaller  »  "  "  " 

T  *  time  from  beginning  of  any  point  of  the  larger 
hydro  graph 

t  =  ti:ie  from  "  n  m  homologous  point  of  t5ie 

smaller 

Then  O/q  ~  (A/a)  to  the  3/b  power 

(Q/A)e(q/a)*(A/a)  to  the  minus  lA  power 
^  T/t  =  (A/a)  to  the  l/b  power. 
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As  presented  by  Mr.  McCarthy  the  above  principles  are  valid 
as  applied  to  a  unit  hydrograph  -  which  implies  a  constant  rate  of  precipi¬ 
tation;  their  application  to  an  Inflow  hydrograph  made  up  of  several  suc¬ 
cessive  hydrographs,  each  from  a  precipitation  of  different  rate,  contains 
a  distortion  of  that  validity.  It  nay  (and  in  the  case  of  the  whole  Priest 
Brook  hydrograph  does)  exaggerate  the  increase  of  concentration  with  decrease 
of  drainage  area,  which  fact  may  be  demonstrated  by  the  argumentum  ad  absurdun 
as  foUoY/st 

Consider  a  long  series  of  equal  short  periods  each  of  equal 
excess  precipitation  available  for  run-off.  Application  of  a  given  unit 
hydrograph  to  this  series  would  produce  a  combined  run-off  hydrograph,  say 
with  c.f.s.  per  sq.  mi,  (c.s.m.)  as  ordinate  and  time  as  abscissa,  that  would 
gradually  build  up  to  a  maximum  and  stay  practically  constant  until  the  end 
of  the  last  preclp  period*  Application  to  the  sane  series  of  an  homologous  unit 
hydrograph  of  a  smaller  drainage  area  would  produce  a  hydrograph  similar  to 
the  former,  coning  to  maximum  sooner,  but  equal  in  maximum  ordinate  (c.s.m,). 
This  to  all  practical  intent  is  true  to  fact.  Consider,  however,  what  kind 
of  a  hydrograph  for  the  smaller  area  would  result  from  literal  application 
of  McCarthy's  ratiosi  it  would  be  of  shorter  duration,  practically  by  the 
one  fourth  power  of  the  drainage  area  ratio,  and  of  higher  ordinate  practically 
by  the  one  fourth  power  of  the  inverse  ratio  of  drainage  areas.  In  other 
words  literal  application  would  exag{:erate  the  concentration. 

Theoretically  tho  proper  method  of  adjustment  of  the  larger 
hydrograph  to  that  of  tho  smaller  would  develop  the  unit  hydrograph  of  Priest 
Brook  from  the  preclp  and  discharge  records  (the  proclp  observations  at 
Fltzwllllain,  N.II,,  about  7  miles  northwest  has  been  considered  more  or  less 
representative),  adjust  it  to  the  smaller  drainago  area  by  the  McCarthy  ratioc, 
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and  apply  the  now  unit  hydrograph  to  the  aaae  precip  record}  but  this  was 
dismissed  as  too  laborious  and  the  following  con^romise  adopted} 

The  first  21  hours  up  to  9  P«U.,  Sept.  20,  of  the  Priest 
Brook  discharge  hydxx>graph  (c.a.a.)  was  not  changed  cither  as  to  tine  or  as 
to  ordinate;  but  beginning  at  that  point  (where  the  slope  of  the  hydrograph 
steepened  quickly)  increment  abscissae  were  multiplied  by  the  one  fourth 
power  of  the  drainage  area  while  the  ordinates  were  divided  by  the  same 
ratio.  Finally  the  ordinates  were  all  doubled  to  allow  for  still  greater 
flood. 

The  multiplying  factors  combining  in  the  above  to  derive 
Cedar  Swamp  run-off  in  c.f.s.  from  Priest  Brook  c.s.m.  are  developed  as 
follows: 

1.  Drainage  area  ratio  *  2.75  ♦  19«U  =  0.1li2 

2.  One  fourth  power  =  0«6lii 
(3)  Time  factor  *  O.6II1 

(U)  C.f.s.  factor  (after  hour  21)  =  2.0  x  2.75  ♦  0.611}  =  8.97 

•  f ^ ’i'K  iept  -ffood 

Tho^run-off  of  the  15U  sq.  mi.  drainage  below  Somerset  and 
above  Harriman  Don  was  also  used  as  basis  of  a  design  inflow  hydrograph  of 
a  much  more  peaked  pattern.  All  ordinates  were  niultlplled  by  the  factor 
1.6li5»  which  in  turn  is  composed  of  two  factors}  a  factor  of  1.5  to  allow 
for  greater  storms  than  experienced,  and  another  factor  of  1.097  to  reflect 
the  greater  precip  concentration,  which  was  derived  by  a  method  admittedly 
app}roximate,  but  giving  values  more  or  less  consistent  with  those  already 
accepted  for  Kascona  and  Goose  design  hydrographs,  as  follows} 


The  design  values  of  inches  run-off  of  Kascoma  Lake  end  of 
Goose  Pond  for  this  195«  pattern  stora  had  already  been  accepted 


Mancoma,  153  oq»  ni.,  lO.h.'i  inches 
Goose  15.7  "  •*  12.02  " 


\J.-S  I 
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Plotting  the  1927  Inches  run-off  as  arithmetic  ordinate  va.  log  abscissa 
of  drainage  area  for  these  two  points  and  prolonging  the  straight  lino  of 
the  two  gave  13*2  inches  for  2.75  sq.  mi.  The  Goose  Pond  design  run-off 
hydrograph  in  c.s.n.,  was  Just  1.5*  Harriman,  1938.  It  was  taken  as  roughly 
consistent  to  raise  the  Cedar  Swamp  factor  by  the  ratio  of  13*2  over  12.02 
(from  above)  or  1,097 • 

Following  the  same  method  as  with  Priest  Brook  the  first  58 
hours  of  Harriman  run-off  was  unchanged  in  tine  and  the  run-off  upped  only 
by  the  factor  of  1.6li5  above,  Ifter  hour  58  (li  P.M.,  Sept.  21)  when  the 
hydrograph  steepened  abruptly,  the  increment  tine  was  shortened  in  the  ratio 
of  the  one-fourth  power  of  the  drainage  area,  while  the  c.s.n,  ordinate  was 
divided  by  the  one  fourth  power  of  the  drainage  area  ratio  -  besides  multi¬ 
plying  by  the  l,6h5  factor. 

The  m\iltiplying  factors  combining  in  the  above  to  derive  Cedar 
Swamp  run-off  c.f.s*  from  Harriman  inflow  in  c.s.m.  were  developed  as  follows: 

1.  Drainage  area  ratio  =  2,75  ♦  i5U  *  ,01785 

2.  One  fourth  power  =  ,3655 

3.  Inches  run-off  factor  =  1,61:5 
U.  C.f.s,  to  hour  58  =  X  1.61:5 

5*  Time  after  hour  58  X  *3655  or  ♦  2,736 

6,  C.f.s,  after  hour  58  =  2,736  ,2.75  •  1,61:5-12.1: 
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'^VOkCESTEf^  COEJ^rr  ELECTE/C  CO. 
,  hE35TEE  5TEEET  h'ATEE  CUPFLY 
:  CEPAR  CWAFP  STORAGE  1 


December  3*  1958 


Mr.  Edward  M.  Keith,  Supt.  of  Production 
Worcester  County  Electric  Co. 

939  Southbridge  St. 

Worcester  10,  i-iasa. 

Dear  Ed: 

The  enclosed  laeiiiorandum  from  E.P.  Moseley  to  A.V.  CoLnan 
dated  January  12,  1956,  contains  the  information  regarding  storage 
loss  in  Dark  Brook  Reservoir  due  to  the  Mass.  Turnpike,  vhicli  was 
requested  by  Mr.  Lutka  by  telephone,  December  2,  1958. 


We  have  estimated  the  loss  to  be  233  acre  feet,  reducing 
the  total  from  3010  to  2777  acre  feet. 


Very  truly  yours, 

NEW  EJJCLAI^D  POWER  SERVICE  COMPAIIf 


D.  R.  Cas^bell 
fhgineer 

DRC  imj 
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